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ADVERTISEMENT. 


The  firfl  Edition  of  this  Work  was  publilh- 
ed  in  1747.  It  was  defigned  as  a correc- 
tion and  improvement  of  Boerhaave’s  Inftitu- 
tions,  bv  adding  the  new  difcoverics  of  Mor- 
gagni, Window,  Albinus,  Douglas,  8cc. 

In  1751,  another  edition  v/as  publifhed ; in 
which  ibme  things  were  treated  more  fully,  and 
others  more  briefly,  than  before.  The  ana- 
tomical defcriptions,  particularly,  were  here 
abridged ; feme  new  phyfiological  difeoveries 
added  ; and  a great  number  of  typographical 
errors  jcorredted. 

A third  edition  was  publifhed  in  1764.  Here 
the  author  conformed  the  order  of  his  fubjeds 
treated  of  in  his  Firfl:  Lines  to  thofe  of  his  larger 
work,  and  made  the  number  of  books  contain- 
ed in  both  equal ; but  did  not  think  proper  to 
abridge  his  Firfl:  Lines  any  farther,  left  they 
fhould  thus  have  become  lefs  fit  for  the  purpo- 
fes  of  a Text-book. 

The  demand  for  this  Work  foon  became  fo 
great,  that  an  edition  was  printed  at  Edinburgh 
in  1766,  under  the  infpeciion  of  the  then  Pro- 
feffor  of  the  Inflitutions  of  Medicine  ; who  had 
formed  the  phyfiological  part  of  his  le(flures 
upon  a fimiiar  plan.  The  greateft  care  was 
taken  to  have  this  Edition  as  exadt  and  free 
from  typographical  errors  as  pofTible  ; and  it 
was  farther  improved  by  the  addition  of  an 

Index, 


[ ’vi  ] 

Index,  which  may  be  confidered  as  an  elegant 
compend  of  the  whole.  It  was  thought  proper, 
however,  to  retain  the  erroneous  numbers  of  the 
paragraphs  which  had  efcaped  in  the  original 
editions,  for  the  more  eafy  referring  from  one 
place  to  another,  and  that  no  confulion  might 
arife  from  ufing  the  different  editions. 

Of  the  laft- mentioned  valuable  Edition  the 
prefent  Editor,  a few  years  ago,  publifhed  an 
exa6I  tranflation,  in  which  all  poflible  care  had 
been  taken  to  give  the  true  meaning  of  the  Au- 
thor, in  a plain  and  eafy  manner : An  under- 
taking to  which  he  was  incited  by  the  confide- 
ration,  that  the  tranflation  with  which  Students 
had  been  formerly  furniflied,  not  only  was 
done  from  an  old  edition,  exceedingly  imperfedt 
in  comparifon  with  the  lafl  one;  but. was  alfo 
unneceffarily  extended  in  the  printing  to  double 
the  fize  of  the  original,  and  of  courfe  propor- 
tionably  enhanced  in  the  price. 

The  utility  of  that  undertaking  was  quickly 
acknowledged  by  the  favourable  reception  which 
it  met  with,  and  which  has  already  rendered 
another  impreffion  neceffary.  In  preparing  this 
for  the  prefs,  the  Editor,  felicitous  to  give  it 
every  improvement  in  his  power,  refolved  to 
avail  himfelf  of  a new  edition  of  the  original 
recently  publifhed,  with  Notes  and  llluftrations 
comprehending  the  later  Difcoverles,  by  that 
eminent  phyfiologifl  ProfefTor  Wrifberg  of  Got- 
tingen. Accordingly  the  following  tranflation 
has  not  only  been  compared  with  the  text  of  that 

edition. 


edition,  but  all  the  Notes,  about  200  in  num- 
ber, have  likewife  been  added.  At  the  fame 
time,  the  former  low  price  has  only  been  in- 
creafed  by  a very  fmall  addition,  not  at  all  pro- 
portioned to  the  enlargement  of  the  Work  or 
the  expence  of  the  Publiftier, 

Edinburgh, 7 
Feh.  1786.  3 
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C H A P.  I. 

Of  a Fibre.  Cellular  Texture* 


I.  ^ "3  HE  human  body  is  compofed  either  of 
g fluids  or  folids.  Since  the  fluid  parts 
Bj  are  of  different  kinds,  we  fliall  confider 

M them  afterwards  in  their  moft  proper 

place ; but  as  the  folids  form  the  moft  Ample  ‘ and 
true  bafts  of  the  body,  we  fhall  begin  with  their  hi- 
ftory  before  we  enter  upon  the  conftderation  of  the 
fluids. 

II.  The  folid  parts  of  animals  and  vegetables  have 
this  fabric  in  common,  that  their  elements,  or  the 
fmalleft  parts  we  can  fee  by  the  fineft  microfeope, 
are  either  fibres  or  an  unorganized  concrete. 

VoL.i.  B X nr. 


* The  firft  elements  of  ail  the  parts  of  animal  bodies  coofift. 
of  a certain  earthy  fubftance  conjoined  by  a gelatinous  matter, 
and  of  a little  air;  from  which,  by  the  mediation  of  the  primary 
fibres,  plates  and  membranes,  veffels  and  inorganic  glue,  th 
chief  inftruments  of  the  body,  the  bones,  mufcles,  veffels,  mem- 
branes, vifcera,  teguments,  joints,  the  whole  body,  are  produced 
according  to  the  different  miscture  of  the  elements,  and  the  va- 
rious addition  of  the  other  parts. 
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ANIMAL  FIBRES.  Chap.L 

III.  .A fibre ^ in  general,  may  be  confidered  as  re- 
fenibling  a line  made  of  points,  having  a moderate 
breadth;  or  rather  as  a llender  cylinder.  And  that 
the  more  conllant  or  permanent  parts  of  which  it  is 
compofed  are  earth,  is  demonftrated  from  calcination, 
or  long  continued  putrefa£Uon» 

IV.  Thefe  earthy  particles  poffefs  connexion  and 
power  of  cohefion,  not  from  themfelves  or  a mere 
contact,  but  from  the  intermediate  glue  placed  be- 
twixt them.  This  we  know  from  the  experiments 
mentioned  above  (IV.);  and  from  the  eafy  experiment, 
by  which  a burnt  hair,  whole  parts  yet  hang  together, 
recovers  a degree  of  firmnefs  when  dipped  in  water 
or  oil.  Alfo  the  remains  of  ivory  or  bone  fhavings, 
whofe  jelly  has  been  extracted,  become  friable,  like 
bones,  which,  by  long  expofure  to  the  weather,  are 
converted  into  a true  earth  very  ready  to  imbibe  wa- 
ter. But  even  bones  rendered  friable  by  having 
their  gluten  extracted,  will  recover  their  hardnefs 
when  the  gluten  is  reftored.  It  is  this  gluten  alone 
■which  conllitutes  the  morefimple  parts  of  animals  (II). 

V.  That  this  glue  is  compofed  of  oil  combined 
with  water  by  the  vital  attrition  in  animals,  again  ap- 
pears from  the  chemical  analyfis  of  bones  and  hair; 
froni  the  jelly  of  bones,  ivory,  and  horns;  and  from 
the  nature  of  our  aliments  themfelves.  Nor  is  there 
any  kind  of  glue  that  could  more  powerfully  join  the 
parts  of  animals  together ; as  we  experience  in  filh- 
glue,  and  that  of  joiners  or  cabinet-makers,  hz. 

VI.  Earthy  particles,  then,  (HI.)  adhering  longitu- 
dinally, and  connecled  by  an  intervening  cohefive 
glue  (V.),  compofe  in  the  firfl  place  one  of  the  lead 
or  moft  fimple  fibres,  fuch  as  we  underhand  rather 
from  reafon  than  fenfe. 

VII. 

* The  tender  embryos  in  their  ovula,  the  foft  plants  ftill  latent 
between  the  cotyledons,  feem  to  be  mere  gluten;  which,  after  a 
greater  quantity  of  each  has  been  added,  acquires  fo  great  Ilrengtb, 
tbat  it  is  able  to  fupport  the  due  figure  of  the  parts.  Among  the 
polypi  and  fwiming  animalcula,  the  intermediate  degrees  are  very 
evident. 
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VII.  But  the  fibres  which  firfi  appear  to  the  fight, 
are  of  two  lands.  The  firfi;  kind  is  lineal ; namely, 
fibres,  which  have  their  length  confiderably  large  in 
proportion  to  their  breadth;  and  which,  by  difpofing 
of  the  elementary  particles  in  a right  line,  mufi;  of 
courfe  lie  parallel  generally  with  the  contiguous  fibres. 
Examples  of  fuch  fibres  we  fee  in  the  bones,  and 
rnofl  eafily  in  thofe  of  a foetus  ^ ; and  likewife  in 
the  tendons,  ligaments,  and  mufcles:  only,  we  mult 
always  remember,  that  the  eye  never  reaches  to  the 
fmallefi;  fibres,  but  to  larger  ones  made  up  of  the 
fmalleft,  and  like  to  them  in  flendernefs,  adjoining  in 
a rectilineal  courfe.  That  thefe  are  not  different  from 
the  fmallefi  fibres,  we  are  perfuaded  by  the  mofl  ac- 
curate microfcopes  of  Muyfe  and  Leewenhoeck;  by 
which  the  mufcular  fibres,  divided  even  to  the  laft, 
appear  fimilar  to  the  larger,  till  at  length  they  feem 
mere  lines. 

VIII.  The  fecond  kind  of  fibres  (VII.)  is  thofe  in 
which  the  breadth  is  frequently  larger  than  their 
length.  Thefe,  when  loofely  interwoven  with  each 
other,  are  called  the  cellular  tunic ; though  the  name 
tunic  or  7nembrane  is  on  many  accounts  very  impro- 
per. 

IX.  This  cellular  fubflance  is  made  up  of  an  in- 
finite number  of  little  plates  or  fcales,  which,  by  their 
various  direftions,  intercept  fmall  cells  and  web-like 
fpaces;  and  join  together  all  parts  of  the  human  body 
in  fuch  a manner  as  not  only  to  fuffain,  but  to  allow 
them  a free  and  ample  motion  at  the  fame  time.  But 
in  this  vveb  like  fubflance  there  is  the  greatefi;  di- 
verfity  relatively  to  ’the  proportion  betwixt  the  folid 
parts  and  intercepted  cells,  as  well  as  the  breadth 
and  flrength  of  the  little  plates,  and  the  nature  of  the 
contained  liquor,  which  is  fometimes  more  watery, 

B 2 and 

5 They  are  very  fully  perceived  in  the  offa  bregmatis,  fronti?, 
and  temporum,  if  the  child  has  laboured  under  a hydrocepha- 
lus ; and  alfo  la  the  teeth  of  larger  animals,  when  the  alveoli  are 
as  yet  fhut  up. 
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and  fometimes  more  oily;  and  Ukewlfe  to  the  mixture 
of  fibres  and  threads ; of  which  in  fome  parts,  as  in 
the  coats  of  the  arteries,  there  is  a great  number;  in 
other  parts,  as  under  the  Ikin,  fcarce  any. 

X.  Out  of  this  net-like  cellular  fubftance,  compac- 
ted by  the  little  plates,  concreting  and  prefled  together 
by  the  force  of  the  incumbent  mufcles,  and  diftend- 
ing  fluids,  or  by  other  caufes,  arife  broad  and  flat  plates 
or  fkins  in  various  parts  of  the  body,  which,  being  ge- 
nerally difpofed  in  a reftilineal  direftion,  are  more 
properly  called  membranes  ; or,  being  convoluted  into 
cones  and  cylinders,  pervaded  by  a flux  of  fome  juice 
or  liquors  through  their  cavities,  put  on  the  name  of 
vejfels;  or  elfe,  being  extended  round  fome  fpacc  that 
is  in  a plane  parallel  to  itfelf,  we  call  it  a tunic  or  coat. 
But  that  tunics  or  coats  are  formed  out  of  the  cellu- 
lar fubftance  is  proved  by  ocular  infpeftion,  Spe- 
cially in  the  aorta,  Ikin,  pericardium,  or  dura  mater, 
by  maceration;  and  thus  the  coats  of  the  mufcles  are 
evidently  of  a cellular  fabric,  fimilar  to  that  of  other 
tunics.  The  fame  thing  is  alfo  proved  from  the  eafy 
change  of  the  dartos,  and  the  nervous  membrane  of  the 
inteftines,  by  inflation  into  a cellular  fubftance ; from 
the  hard  and  thick  membranes  about  encyfted  tumors, 
which  have  their  origin  only  in  the  cellular  texture; 
and,  laftly,  from  that  membrane,  which,  being  gra- 
dually moft  firmly  compacted,  forms  the  true  Ikin  ly- 
ing under  the  epidermis,  and  being  thence  continued 
is  partly  refolved  into  the  fubcutaneous  cellular  tex- 
ture which  is  filled  with  fat. 

XL  All  the  veflcls  with  which  we  fee  tunics  painted, 
are  an  addition  to  the  cellular  net-work,  and  in  no- 
wife conftitutc  the  nature  of  a membrane,  but  are  fu- 
peradded  to  the  membrane  itfelf,  which  is  firft  form- 
ed of  the  cellular  net-hke  fubftance.  Betwixt  the 
meflies  or  fpaces  of  the  iutcftinal  net-work  of  veflels, 
perfeftly  well  filled  by  the  Ruyfehian  art  of  injection, 
we  ftill  fee,  that  the  white  cellular  fubftance  which 
remains,  greatly  exceeds  the  bulk  of  the  veflcls,  al- 
though. 
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though,  by  their  prrrernatural  diftenfion,  they  take 
up  more  room  by  filling  more  of  the  fpace  4.  But 
with  regard  to  membranes  compounded  of  fibres  de-' 
culfacing  or  interwoven  with  each  other,  I know  of 
none  fuchj  unlefs  you  will  take  the  ligamentary  or 
tendinous  fibres  for  them,  which  are  fpread  over 
fome  true  membrane. 

XII.  This  cellular  web-like  fubflance  in  the  human 
body  is  found  throughout  the  whole,  namely,  where- 
ever  any  veffcl  or  moving  mufcularfibre  can  be  traced ; 
and  this  5 without  the  leafl;  exception,  as  far  as  I know. 

XI II.  The  other  elementary  fubftance  of  the  human 
body  (111.)  which  cannot  be  truly  called  either  a fi- 
brous or  cellular  plate,  is  a mere  glue  evafated  and 
concreted,  not  within  the  fibres,  but  in  fpaces  betwixt 
them.  In  the  bones  this  extravafated  fubftance  is  ma- 
nifeft  enough : for  you  fee  the  fibres  very  diftindl  in 
the  bones  of  a foetus,  in  the  intervals  between  which 
you  perceive  the  vefiels  running ; fo  that  every  bone 
in  the  fkull,  on  all  fides,  refembles  the  teeth  of  a 
comb.  But  this  fabric  is  fo  altered  in  an  adult  per- 
fon,  that  the  juice  being  extravafated  in  the  fpaces  be- 
tween the  fibres  and  the  intervals  thus  filling  up,  as 
happens  with  the  juice  of  madder,  plates  are  then 
formed  of  the  teeth  above  mentioned  cemented  to- 
gether «.  The  cartilages  feem  to  be  fcarce  any  thing 
elfe  than  this  glue  concreted, 

B 3 XIV» 

4 Many  things  ftill  remain  which  by  no  means  can  be  referred 
to  the  nature  of  the  veflels.  They  arc  very  fuccefsful  injections, 
which  can  be  thrown  into  the  brain,  lungs,  glandula  thyroidea, 
heart,  thymus,  kidneys,  liver,  gall-bladder,  inteftines,  tefticle,  flein, 
&c. ; they  leave  always  a great  part  of  the  fibres,  in  filling  which 
the  next  age  will  not  be  more  fuccefsful  than  the  prelent 

^ This  is  to  be  underftood  with  fome  limitation.  It  is  true,  in- 
deed, of  feveral  parts  formed  of  veflels,  membranes,  and  fibres,  that 
they  can  berefolved  by  the  knife,  inflation,  maceration,  into  cellu- 
lar texture  ; But  the  diffolution  of  a recent  brain,  of  the  cornea, 
and  lens  in  water;  the  deflruflion  of  the  epidermis,  hairs,  and 
nails;  the  ftruCIure  of  a great  part  of  the  bones  and  catilages,  &c. 
render  it  probable,  that  all  the  animal  parts  do  not  fully  confift 
of  cellular  texture  alone. 

® The  olBfications  and  preternatural  indurations  illuftrate  this 

parti- 
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XIV.  But  here  the  courfe  of  nature  feems  to  be 
fuch,  that  even  the  filamentary  fibres  (III.)  are  all 
firft  formed  of  fuch  a transfufcd  glue.  And,  that 
the  membranous  or  fcaly  fibres  of  the  cellular  fub- 
ftance  (VII.)  are  thus  formed  appears  from  thofe  cel- 
lular fibres  produced  in  the  thorax  from  a concreted 
vapour,  which  joins  the  furface  of  the  lungs  to  the 
pleura;  for  thefe  perfectly  refemble  the  true  and  na- 
tural cellular  fubftance.  The  fame  appears  alfo  from 
a comparifon  of  the  foetus  with  an  adult;  for  the  large 
fubcutaneous  cellular  fubftance  in  a foetus  has  in  its 
Read  a mere  jelly  interpofed  betwixt  the  fkin  and 
mufcles,  which  lafl:  we  obferve  very  firm  in  a foetus : 
from  the  morbid  dilfolution  of  the  membranes  of  the 
mufcles  into  a mere  glue:  and  from  a fimilar  change 
into  glue  or  fize,  made  on  the  fkin,  tendons,  and  li- 
gaments of  animals  by  means  of  boiling  water.  This 
theory  is  alfo  illuftrated  from  clots  of  coagulated 
blood,  the  fanguineous  membranes  of  Ruyfch,  Albi- 
nus’s  membranes  formed  of  mucus,  polypus,  filk, 
and  glue.  Lallly,  that  the  bones  themfelves  are 
formed  of  compacled  gluten,  is  fhown  from  difeafes, 
in  which  the  hardeft  bones,  by  a liquefadlion  of  their 
gluten,  return  into  cartilages,  flefii,  and  jelly  : fimilar 
changes  are  made  on  the  bones  of  fifhes  and  other 
animals  by  Papin’s  digefler. 

XV.  It  feems,  then,  that  a gelatinous  water,  like 
the  vrhite  of  an  egg,  with  a fmall  portion  of  fine  cre- 
taceous earth,  firll  runs  together  into  threads,  from 
fome  prell'ure,  the  caufes  of  which  are  not  our  prefent 
concern.  Such  a filament,  by  the  mutual  attra&ion 
of  Gohefion,  intercepting  fpaces  betwixt  itfelf  and 
others,  helps  to  form  a part  of  the  cellular  net-like 
fubllance,  after  having  acquired  fome  toughnefs  from 
the  neighbouring  earthy  particles,  w hich  remain  after 
an  exputfion  of  the  redundant  aqueous  glue.  And  in 

this 


particular])' ; n hich  are  obvious  every  where,  as  in  the  vefTels,  and 
piore  frequenti)’  the  aorta,  larynx,  glandula  pineahs,  dura  ma 
^cr,  &c. 
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this  net-like  fubftance,  wherever  a greater  preffure  k 
impofed  on  its  fcales  or  fides,  they  turn  into  fibres 
and  membranes  or  tunics ; and  in  the  bones,  laftly, 
they  concrete  with  an  unorganifed  glue  (IV.).  Hence, 
in  general,  all  parts  of  the  body,  from  the  fofteft  to 
the  hardcft,  feem  to  differ  no  otherwife  than  in  this, 
that  the  hardeft  parts  have  a greater  number  of  the 
earthy  particles  more  clofely  compacled,  with  lefs 
aqueous  glue  ; whilft  in  the  fofteft  parts,  there  is  lefs 
earth  and  more  glue. 

C H A P.  II. 

Of  the  Cellular  Substance  and  its  Fat. 

XVI.  H E cellular  fabric  is  madeup  of  fibres  and 
jL  plates  (IX.),  which  are  neither  hollow  nor 
vafcular,  but  folid  ; although  it  is  painted  by  an 
acceffion  of  veffels.  But  the  principal  differences 
of  this  fabric  are  the  folIov.'ing ’.  In  feme  parts 
of  the  body  it  is  open  and  loofe,  being  formed  of 
long  and  diftant  plates ; in  others  it  is  thin  and 
compaft,  being  made  up  of  fhort  concreted  fibres.  I 
find  it  fhorteft  betwixt  the  fclerotica  and  choroides  of 
the  eye,  and  betwixt  the  arachnoides  and  pia  mater 
of  the  brain.  I alfo  find  it  tender,  but  more  confpi- 
cuous,  betwixt  every  two  coats  of  the  inteftines,  fto- 
mach,  bladder,  and  ureters ; in  the  lungs,  where  it 
obtains  the  name  of  vehicles ; under  the  pulp  of  the 
glans  penis ; and  between  the  fmall  kernels  of  the 
vifeera  and  glands.  It  is  compofed  of  longer  fibres, 
where  it  is  extended  over  the  larger  veffels,  under  the 
name  of  capfule  or  'vagina;  as  throughout  the  vifee- 
ra, and  particularly  the  liver  and  lungs ; and  is  vaftly 

B 4 firmer 

’ All  the  cellular  texture  may  be  divided  into  three  clafles : 
\mo.  The  loofe  and  large,  whether  it  comprehends  the  fat  or  not; 
it  for  the  moft;  part  connedls  the  larger  parts  of  the  body,  the 
mufcles  and  vifeera : zdo.  The  fliort  and  clofe,  conjoining  the 
tunic  of  the  membranous  vifeera  and  the  glands:  ^tio.  The  coa- 
fufed,  from  which  various  membranes  arife,  as  the  nervous  coat  of 
the  inteftines  and  veffels,  pleura,  albuginea  teftis,  peritonseum,  See, 
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firmer  in  the  veflels  which  go  to  the  head  and  joints. 
Its  principal  ufe  is  to  bind  togetlier  the  contiguous 
membranes,  vdTels,  and  fibres,  in  fuch  a manner  as 
to  allow  them  a due  or  limited  motion.  But  the  cel* 
lular  fubltance,  fo  far  as  we  have  hitherto  defcribed 
it,  hardly  ever  receives  any  fat ; it  is  moiftened  by 
a watery  vapour,  gelatinous  and  fornewhat  oily,  ex- 
haled out  of  the  arteries,  and  received  again  into  the 
veins.  The  truth  of  this  is  eafih  demonftrable  from 
injeftions  of  oil  and  water,  either  alone  or  with  fifh- 
glue,  made  in  all  parts  of  the  body.  When  this  va- 
pour is  wanting,  the  final  1 fibres  grow  one  to  ano- 
ther, and  the  contiguous  membranes  or  plates  are  ce- 
mented into  one,  with  a lofs  of  their  motion. 

XVII.  The  cellular  texture  is  more  lax,  and  formed 
of  plates  rather  than  fibres,  where  it  divides  the  mufcles 
and  all  their  fibres,  even  to  the  ultimate  fibre ; where 
it  furrounds  and  luflains  the  lead  velfels  with  their 
free  motion ; and  within  the  cavities  of  the  bones, 
where  it  is  alfo  ntade  up  ot  bony  plates  with  mem- 
branous ones  intermixed.  It  is  likewiie  very  lax  un- 
der the  furface  of  the  body,  being  every  where  irter- 
pofed  betwixt  the  mufcles  and  the  fkin ; but  it  is  laxeft 
of  all  in  the  genital  parts  of  the  male,  which  are  lur- 
rounded  w'ith  very  vvioe  cells, 

XVIII.  Into  the  empty  fpaces  of  this  cellular  tex- 
ture (XVII.)  is  poured  alinoff  every  w'herc  in  the  fee- 
tus,  firit  a gclly,  then  a grumous,  and  lallly  a clotted 
fat,  all  under  the  fkin,  and  in  its  fmall  hollows.  It 
is  compofed  of  an  infipid  inflammable  liquid,  lighter 
than  water,  which  in  a cold  air  concretes  into  a felid 
cfpecially  about  the  kidneys;  ai:d  in  graminivorous 
animals,  in  fiflies,  probably  alfo  in  man,  while  they 
are  alive,  it  is  very  nearly  fluid,  although  apt  to  be 
indurated.  In  it,  along  with  the  oil,  is  uniicd  an  acid 
fait  in  quantity  almoft  equal  to  the  fixih  part  of  the  oil. 

XIX.  Through  this  cellular  texture  ihe.blood-veflels 
run  and  are  divided ; from  the  arterial  extremities  of 

w hich 
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which  the  fat  is  depofited,  and  abforbcd  by  the  veins. 
This  paffage,  from  the  arteries  into  the  adipofe  cells,  is 
fo  free  and  fliort,  that  there  muft  needs  be  very  large 
mouths  by  which  they  open,  and  by  which  thev  give 
admittance  to  injefted  mercury,  air,  water,  diifolved 
fifh-glue  or  jelly,  and  oil  not  exempted,  which  is  always 
very  lluggilh  in  palling  thh rough  the  velTels  even  of 
living  animals.  Thefe  are  fecreted  not  by  any  long 
duffs,  but  tranfude  on  all  Tides  through  the  whole  ex- 
tent of  the  veffel ; infomuch  that,  when  an  artery  is 
filled  or  injefled  with  water,  there  is  no  part  of  the 
furrounding  cellular  fubftance  but  what  (wells  with 
the  moilture.  The  warm  fat,  during  the  pulfation 
of  the  arteries,  ealily  finds  out  the  fame  palfages. 
How  quickly  it  is  collected  appears  from  the  fpeedy  re- 
novation of  it,  by  a returning  fatnefs  after  acute  difeafes. 

XX.  But  that  this  fat  is  abforbed  by  the  veins,  we 
are  taught  from  the  hidden  elfefls  which  exercife  of 
the  mufcles  more  efpecially  has  in  confuming  the  oil 
of  very  fat  animals;  alfo  from  the  confumption  of  our 
fat  in  fevers;  from  the  cure  of  dropfies,  where  the 
water  transfufed  into  the  cellular  fubftance  is  in  a 
manner  abforbed  and  thrown  out  by  the  inteftinal 
tube;  and,  laftly,  from  the  tranfuding  of  water  and 
oil  from  the  venous  orifices,  when  injected  by  the 
fyringe.  Are  the  nerves  fpread  out  upon  the  adi- 
pofe cells?  It  is  certain  they  in  moft  parts  run  through 
this  fubftance,  and  divide  into  the  minuteft  filaments, 
fo  fmall  that  you  can  no  longer  trace  them  by  the 
knife:  that  they  are  loft  in  it,  is  not  probable®;  for 
thr  fat  is  both  infenfible  and  unirritable. 

XXL  The  intervals  betwixt  the  plates  of  the  cel- 
lular membrane,  are  every  where  open,  and  agree  in 
forming  one  continuous  cavity  throughout  the  whole 

body. 

® It  is  certain  that  no  nerves  remain  in  the  fat.  In  the  very 
flender  delicate  lafhes  which  pierce  the  foft  fat  of  the  orbit,  in  the 
infinite  diftributions  of  the  crural  and  fciatic  nerve  through  the 
fat  of  the  femur,  &c,  the  exit  of  nerves  from  the  fat  to  other  parts 
is  fully  apparent. 
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body**.  This  appears  from  the  inflation  which  but- 
chers, and  likewife  the  furgeons  of  Ethiopia,  produce 
by  a wound  of  the  fkin,  and  which  raifcs  the  fkin  all 
over  the  body  ; alfo  from  an  emphyfema,  in  which 
the  air  received  by  a wound  of  the  fldn,  being  re- 
tained- caufes  a fwelling  throughout  the  whole  furface 
of  the  body ; the  paffage  of  bodies,  put  under  the 
Ikin,  to  a place  remote  from  that  at  which  they  enter- 
ed ; the  pafiage  of  pus  from  an  inflamed  place  to  re- 
mote ulcers ; and,  finally,  from  difeafes,  in  which  a 
watery  or  ferous  humour  is.  depofited  into  all  the  cells 
of  this  net-like  fubftance  throughout  the  body,  and 
is  emptied  from  them  all  by  a Tingle  incifion.  That 
none  of  the  cellular  fabric  is  excepted  from  this  com- 
munication, appears  from  cafes,  wherein  the  vitreous 
body  of  the  eye  has  received  the  flatus  of  an  emphy- 
fema ; and  again  from  difeafe,  in  which  the  gelatinous 
ferum  of  a dropfy  has  been  found  transfufed  even 
into  the  cavernous  bodies  of  the  penis. 

XXII.  The  great  importance  and  ufe  of  this  cellular 
fubftance  in  the  animal  fabric,  mu  ft  be  evident  to  all 
who  conftder,  that  from  this  part  alone  proceeds  the 
due  firmnefs  and  ftability  of  all  the  arteries,  nerves,  and 
mufcular  fibres  of  the  body,  and  confequently  of  allfthe 
flefliy  parts  and  viicera  formed  from  thence;  even  the 
figures  of  the  parts,  their  proper  length,  curvatures, 
cavities,  and  morions,  depend  entirely  on  the  cel- 
lular texture,  which  is  in  fome  places  of  a lax,  in 
others  of  a harder  fabric  ; for  when  it  is  cut,  the  parts 
lengthen  and  are  relaxed  : Of  this  fubftance,  along 
with  the  veftels,  nerves,  mufcular  and  tendinous  fibres 
(of  which  it  alone  compofes  a good  part),  all  the  vif- 
cera,  mufcles,  and  glands,  with  their  ligaments  and 
capfules,  are  compofed.  It  alone,  its  various  length, 
ienfion,  quantity  and  proportion,  occafions  the  diffe- 
rence in  the  glands  and  vifeera;  and,  laftly,  it  is  it 
alone  which  makes  the  greateft  part  of  the  body  itfelf, 

if 

^ The  cellular  texture,  juft  as  the  utricular  fubftance  in  vege- 
tables, conamunicates  through  all  the  cells  of  the  animal  body. 
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if  indeed  the  body  is  not  totally  formed  of  fuch  cellu- 
lar filaments. 

XXIII.  This  fubftance  hath  a contraclile  power,  dif- 
ferent from  that  of  irritability,  which,  though  not  de- 
monflrable  by  experiments,  for  the  moll  part  difpofes 
the  cellular  fibre  to  fhorten  itfelf  gradually  after  it  has 
been  lengthened.  This  power,  excited  by  cold,  ren- 
ders the  fkin  rigid;  raiies  the  hairs;  draws  up  the 
fcrotum ; and,  after  gellation  reftores  the  fkin  of 
the  abdomen  and  the  uterus  to  their  former  fize 
The  fame  force,  by  a gentle  but  continual  conlraftion, 
promotes  the  fecretion  both  ^f  the  fat,  the  liquors  of 
the  fubcutaneous  and  other  glands,  and  of  pus:  in 
the  veins  and  receptacles,  it  refills  dilatation;  which 
being  taken  off,  it  reftores  the  part  to  its  former  fize. 
In  the  foetus,  this  gentle  force  is  among  the  principal 
caufes  of  the  changes  that  happen  to  the  body. 

XXIV.  The  ufes  of  the  fat  are  various ; as  to  fa- 
cilitate the  motions  of  the  mufcles,  in  all^iarts  to  leffen 
their  attrition  againft  each  other,  and  to  prevent  a 
ftiffnefs  or  rigidity : it  fills  up  the  intermediate  fpaces 
betwixt  the  mufcles,  with  the  cavities  about  many  of 
the  vifcera,  in  fuch  a manner,  that  it  readily  yields  to 
their  motions,  and  yet  fupports  them  when  at  reft : it 
principally  conftitutes  the  w^eight  of  the  body;  con- 
ducts and  defends  the  veffels:  it  gives  an  uniform  ex- 
tenfion  to  the  fkin  ; and,  ferving  as  a cufhion  to  eafe 
- the  w'eight  of  the  body,  renders  the  whole  of  a comely, 
agreeable  fhape : probably,  by  mixing  with  many  of 
the  humours,  it  abates  their  acrimony  ; it  has  a prin- 
cipal fharc  in  forming  the  bile  ; and  by  tranfuding 
through  the  cartilaginous  incruftations  of  the  bones, 
it  mixes  with  the  articular  liquid,  and  by  re-abforp- 
tion  it  lubricates  their  fibres : by  exhaling  through 
the  pores  of  the  fkin,  it  refifts  the  inclement  drying 
quality  of  the  air : alfo,  by  exhaling  in  a living  perfon 

from 

And  in  dropfical  cafes,  after, a cure  has  been  performed. 

” And  reftores  to  the  mzmmXf  after  fuckling,  their  agreeable 
form  and  beauty. 
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from  the  mefentery,  mefocolon,  omentum,  and  round 
the  kidneys,  it  lubricates  the  furfaces  of  the  vifcera 
with  an  oily  emollient  vapour ; and,  by  interpofing 
itfelf  between  their  integuments,  prevents  their  con- 
cretion. 

XXV.  The  fat  is  depofited  into  the  cells  of  this  fub- 
flance  by  deep,  reft  of  body  and  mind,  and  a dimi- 
niftied  force  of  circulation’^:  whence,  being  collefted 
in  too  great  a quantity,  it  proves  injurious  by  com- 
prefting  the  veins;  and,  by  caufing  too  great  a refift- 
ance  to  the  heart,  it  makes  a perfon  fhort-breathed, 
and  liable  to  an  apoplexy  or  dropfy.  The  fame  humour 
is  taken  up  by  the  veins;  and,  being  rapidly  moved 
along  the  arteries,  is  confumed  by  violent  exercife, 
venrry,  watchings,  cares  of  the  mind,  a falivation, 
diarrhoea,  fever,  falling,  or  fuppuration.  When  re- 
itored  to  the  blood,  it  increafcs  acute  difeafcs,  tinges 
the  urine,  and  forms  a part  of  its  fediment.  After  a 
fudden  confumption  of  it,  it  is  foon  renewed  again 
from  good  juices,  or  healthy  humours : but,  in  a 
languid  habit,  a gelly,  inftead  of  fat,  is  depofited  into 
the  cells ; and  this  caufes  the  dropfy  we  call  anafar- 
ca,  and  an  external  hydrocele  or  v/atery  fw'elling. 

CHAP.  m. 

Of  the  Vessels, 

XXVI.  ^ I ^HE  membranes  will  be  better  defcribed 
A fingly.  There  are  feveral  common  to  the 
arteries.  Thefe  are  long  extended  cones,  whofe  dia- 
meters decreafe  as  they  divide  into  more  numerous 
branches:  but  where  the  arteries  run  for  fome  length, 
without  giving  off  large  branches,  their  convergency, 
if  any,  is  not  very  evident : at  length  they  are  cylin- 
drical, or  very  imperceptibly  diminiflied,  when  they 
are  called  capillaries,  and  wherever  they  admit  only 

a 

And  difeafes  of  the  liver,  fince  the  circulation  i«  reroarkable 
during  deep,  the  increafe  of  the  fat,  and  the  propenhty  to  dropfy 
and  hepatic  afFcftions. 
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a fingle  globule  ; the  fection  being  every  where  with- 
out exception  circular,  in  a diftended  artery.  Where 
they  fend  off  large  branches,  the  light  or  cavity  is 
there  fuddenly  diminifhed,  infomuch  that  they  might 
be  taken  for  a chaii^f  cylinders,  of  which  every  one 
is  narrower  than  the  preceding.  If  you  reckon  them 
cones,  then  the  common  bafis  of  the  cone  in  all  ar- 
teries is  either  in  the  one  or  the  other  ventricle  of  the 
heart ; and  the  apex  of  the  cone  terminates  either  in 
the  beginning  of  the  veins,  or  in  the  beginning  of  the 
cylindrical  part  of  the  artery,  or  in  the  exhaling  veffel, 
unlefs  it  is  cylindrical.  In  fome  places  they  feem  to 
diverge  or  dilate ; at  leaft  they  become  there  of  a 
large  diameter,  after  they  have  been  filled  or  diftended 
with  wax ; which  poffibly  may  arife  from  fome  ftop- 
page  of  the  wax,  by  whole  impulfe  that  part  of  the 
length  of  the  artery  becomes  more  diftended  than  the 
reft.  Examples  of  this  kind  we  have  in  the  vertebral 
artery,  at  the  bafis  of  the  fkull  in  the  fplenic  artery, 
in  the  flexure  of  the  carotid  artery,  according  to  Mr 
Cowper’s  injeftions;  and,  laftly,  unlefs  thefe  experi- 
ments deceive  me,  in  the  fpermatic  arteries  in  all 
places,  likewife,  where  the  ramifications  between  the 
diameter  of  the  artery  is  a little  increafed. 

XXVII.  There  is  no  external  coat  proper  and  per- 
petual to  all  the  arteries ; but  the  office  of  fuch  a coat 
is'fuppli^ed  to  fome  of  them  by  one  fingle  external  and 
incumbent  integument,  which  in  the  thorax  is  the 
pleura,  and  in  the  abdomen  the  peritonaeum.  In  the 
neck,  arm,  and  thigh,  a fort  of  thicker  cellular  fub- 
ftance  furrounds  the  arteries.  The  membrane  of  the 
pericardium,  which  on  all  fides  furrounds  the  aorta, 
returns  back  with  the  veffels  to  the  heart.  The  dura 
mater  imparts  a capfule,  that  furrounds  the  carotid  ar- 
tery as  it  paffes  out  through  a hole  in  the  fkull.  But 
the  firft  true  external  membrane  common  to  the  arte- 
rial tube  in  all  parts  of  the  body,  is  the  cellular  fub- 

ftance, 

**  In  the  bsfilar  artery,  fo  called. 

In  the  artery  of  the  arm  a little  above  the  divlfion. 
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fiance,  which  In  feme  parts  (as  in  the  thorax)  we  fee 
replenifhed  with  fat. 

XXVIII.  This  cellular  coat  is,  in  its  external  furface, 
of  a more  lax  texture,  painted  with  a great  many  fmall 
arteries  and  veins ; and  it  has  nerves  runnning  thro' 
its  fubftance,  which  are  none  of  the  fmalleft.  There 
is  foinetimes  fo  much  of  this  cellular  fubflance  about 
the  artery,  as  might  occafion  one  to  think  it  hardly 
belonged,  to  it  as  an  external  coat  or  lamella,  but  ra- 
ther as  fome  foreign  net-work  added  to  this  veflel. 
Thus  we  find  it  in  the  arteries  of  the  neck,  groins, 
and  fubclavians ; in  the  mefenteric,  cteliac,  and  hepa- 
tic arteries ; where  it  is  chiefly  interwoven  with  long 
fibres.  And  thefe  are  the  vaginas  or  capfules  of  the 
arteries,  formerly  obferved  by  fome  eminent  anato- 
mifts 

XXIX.  As  this  cellular  coat  advances  more  inward, 
and  nearer  to  the  light  and  capacity  of  the  artery, 
it  becomes  more  denfe,  folid,  and  is  tied  more  clofely 
together  by  a kind  of  wool,  and  may  be  called  the 
proper  coat  of  the  artery.  That  there  is  no  tendinous 
coat  of  the  arteries  diflincl  from  this  lafl:  part  of  the 
cellular  fubftance,  is  evident  from  maceration,  where- 
by the  inner  ftratuin  of  this  arterious  tunic  changes 
into  a cellular  fabric 

XXX.  Within  the  former,  and  nearer  the  light  or 
capacity  of  the  artery,  it  has  a coat  of  mufcular  fibres^ 
which  are  in  general  imperfect  circles:  that  is  to  fay, 
no  fibre  any  where  makes  a complete  circle  round 
the  veflel ; but  a number  of  fegments  conjoined  toge- 
ther, with  their  extremities  turned  off  fidewife,  feeni 
to  form  one  ring  round  the  artery.  Thefe  fibres,  in 
the  larger  arterial  trunks,  form  many  llrata,  appear  of 

2 a 

Thefe  additions  of  fmaller  veffels  to  the  greater,  which  fome 
people  have  mittaken  ror  a peculiar  vafcular  tunic,  are  the  more 
frequent  the  younger  the  animal,  or  if  it  has  laboured  under  a 
congeftion,  or  died  of  fuffocation. 

**  Soluble,  according  to  Albinus’s  way,  almoft  into  as  many 
lamellas  as  you  choofe,  without  any  evident  number  or  divcrfity. 
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a reddifh  colour,  and  are  remarkably  firm  and  folidj 
but  in  the  fmaller  arteries  they  are  by  degrees  more 
difficult  to  demonftrate,  and  feem  to  be  wanting  in 
the  arteries  of  fmall  animals.  I have  never  obferved 
them  to  run  along  the  vefiel  lengthwife.  Under 
thefe  membranes,  but  pretty  difficult  to  demonfirate, 
is  an  exceeding  fliort  cellular  texture,  into  which  a 
chalky  concreting  matter  is  poured  when  an  artery 
offifies. 

XXXI.  The  innervwjl  coat  of  the  artery  is  thin,  and 
finely  poliffied  by  the  influent  blood ; fo  as  to  form 
a Angle  incruftation  that  every  where  lines  the  fleflby 
fibres,  which  are  not  very  continuous  one  to  the  other, 
and  prevents  the  blood  from  infinuating  into  the  fpaces 
betwixt  them.  It  is  every  where  fmooth  and  without 
valves;  although,  from  a fort  of  mechanical  neceffity, 
fometimes  certain  folds,  raifed  into  a femicircle  at  the 
origination  of  branches,  form  a projecting  eminence  ; 
as  we  fee  at  the  branches  produced  by  the  arch  of  the 
aorta.  Yet,  in  arteries  of  the  vifeera,  the  innermofl: 
coat  is  fofter,  lax,  wrinkled,  and  almofl:  friable,  efpe- 
cially  in  the  dudlus  arteriofus. 

XXXII.  The  arteries  themfelves  have  arteries  which 
are  more  particularly  fpread  through  their  external 
cellular  coat ; and,  fpringing  on  all  fides  from  the  next 
adjacent  fmall  arterial  trunks,  from  numerous  bran- 
chy net-works,  which  arc  all  of  them  indeed  very 
minute,  but  plainly  appear,  even  in  the  foetus,  with- 
out inje£tion,  to  be  very  numerous.  There  are  alfo 
nerves  which  defeend  for  a long  way  together  through 
the  furface  of  the  artery,  and  at  lafl;  vanifli  in  the  cel- 
lular fubftance  of  the  veflel ; of  which  we  have  a fpe- 
cimen  in  the  external  and  internal  carotids  and  arch 
of  the  aorta  'k  And  from  thefe,  do  not  the  arteries 

feem 

But  this  is  very  remarkable  in  the  nerves,  fo  called,  moile* 
and  cardiaci,  that  they  furround  the  arteries  of  the  head  and  large 
veffcls  of  the  heart.  In  the  plexus  pulraonfalis  arifing  from  the 
vagum,  the  mefenteric  from  the  fplenic,  the  facial  from  the  du- 
rum, the  frontal  from  the  fifth,  the  femoral  from  the  anterior 

cruralis, 
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feem  to  derive  a mufcular  and  convulfive  force,  very 
different  from  that  of  their  fimple  elaflicity?  Does 
not  this  force  fhow  itfelf  plainly  enough  in  fevers^ 
faintings,  palfy,  confumption,  and  paffions  of  the 
mind?  But  the  artery  is  in  a manner  infenfible  and 
unirritable  and  if  it  is  conftri6ted  by  the  application 
of  poifons,  it  has  this  in  common  with  the  dead  fkin. 

XXXIII.  The  fetl'ions^  or  divifionsj  of  arteries  fliow 
themfelves  with  a round  light  or  hollow  capacity, 
becaufe  they  are  elaftic  ; and  this  is  the  reafon  why, 
from  the  fmall  arteries  of  the  teeth,  haemorrhaf^ies 
are  fometimes  fatal.  The  aorta,  indeed,  of  the  tho- 
rax and  abdomen,  the  carotids  of  the  neck,  and  fomc 
other  arteries  of  the  dead  body,  from  heir  hlT-ned 
extenfion,  appear  fomewhat  flat  or  deprclfed ; Out 
their  round  figure,  or  circular  frcfion,  is  every  v^tere 
reflored  by  injection.  Their  ela[licity  evident 

in  that  powerful  compreffure,  which  'a  fegment  of  a 
large  artery  makes  upon  the  finger  that  diftends  it, 
and  which  is  -much  flronger  in  a dead  than  in  a li- 
ving body.  In  the  living  body,  indeed,  this  force 
yields  to  that  of  the  heart ; but  inflantly  recovers  it- 
felf when  the  heart  is  relaxed,*and  reftores  the  artery 
to  its  former  diameter;  and  this  makes  the  pulfe^ 
whofe  full  explication  ought  to  be  preceded  by  a hi- 
ftory  of  the  heart : at  prefent  it  may  fuffice  to  fay, 
that  all  the  arteries  have  this  pulfation,  although  the 
fyflole  and  diaftole  thereof  can  be  perceived  by  the 
finger,  only  in  the  larger,  not  in  the  fmaller  ones  na- 
turally; and  in  the  ultimate  inflection  of  the  arteries, 
the  pulfe  totally  vanifhes ; but,  by  an  increafed  mo- 
tion of  the  blood,  even  the  lefTer  arteries  make  a vio- 
lent pulfation,  as  we  fee  in  an  inflammation  Thefe 
veflels  ftrongly  contrad  lengthwife,  and  are  rendered 
Ihorter  on  diffedion. 

XXXIV. 

cruralls,  it  is  manifeft  that  they  accompany  the  vefiels,  and  fpread 
out  an  infinite  number  of  branches  through  their  tunics. 

This  opinion  of  the  irritability  of  the  veffds  has  been  linsi-: 
ted  from  later  experiments. 

Or  on  preffere  depending  on  cn  external  caufe. 
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XXXIV.  The  Jirength  of  the  arteries  is  confiderable 
enough  : but  as  the  denfe  hard  net-work  of  the  outer 
.cellular  coat  refufes  to  yield  to  a diftending  force,  it 
breaks  without  much  difficulty,  alinoft  eafier  than  the 
coats  of  the  veins ; and  from  thence  arife  aneurifms. 
But,  in  general,  the  trunks  are,  in  all  parts  of  the 
body,  weaker,  and  the  branches  ftronger,  in  their 
coats ; whence  the  impulfe  of  the  blood  may  exert  a 
confiderable  effect  upon  the  former,  but  lead;  of  all  on 
thofe  of  the  limbs.  From  hence  it  is,  that  aneurifms 
are  moft  frequently  formed  near  the  heart ; for,  in  the 
lower  extremities,  the  ftrength  of  the  arteries,  and  of 
the  veins  too,  is  much  increafed,  as  well  as  in  the  fe- 
creting  organs. 

XXXV  With  regard  to  the  courfe  and  general  du 
Jlribution  of  the  arteries,  nature  has  every  where  dif- 
perfed  them  through  the  whole  animal  body,  except 
in  a few  membranes.  But  ffie  hath  difpofed  of  the 
trunks  every  where  in  places  of  fafety ; becaufe  wounds 
cannot  happen  to  the  fmaller  of  them  without  danger, 
nor  to  the  larger  without  lofs  of  life.  The  fkin  is 
fpread  with  numerous  ffiort  and  fmall  arterial  trunks  j 
but  the  larger  ones,  defended  by  the  fkin  and  muf- 
cles,  creep  along  near  the  bones.  In  general,  the 
arteries  are  in  proportion  to  the  parts  of  the  body 
to  which  they  are  fent.  The  largeft  go  to  the  fecre- 
tory  organs,  the  brain,  and  fpleenj  the  leffer  ones  to 
the  mufcular  parts. 

XXXVI.  The  proportion  of  the  light  or  cavity  of  the 
artery  to  its  folid  part  is  not  every  where  the  fame, 
nor  is  it  coriftant  even  in  the  fame  artery.  This 
proportion,  in  the  fir  ft  place,  is  lead;  of  all  at  the 
heart,  and  increafes  as  the  arteries  remove  farther 
from  it.  Secondly,  in  a full-fed  plethoric  animal, 
whofe  blood  paffes  freely,  and  with  great  force  thro’ 
its  arteries,  the  proportion  of  the  folid  parts  of  thele 
veffels  is  lefs  than  in  a famiffied  extenuated  creature, 
whofe  blood  hath  a feeble  motion, 

XXXVII.  From  the  trunks  of  all  the  arteries  bran- 
ches are  fent  forth,  and  from  thefe  again  proceed  leffer 
VoL.I.  C twigs 
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twigs  by  a numerous  divlfion,  of  which  you  can  fcarce 
find  the  end,  though  you  may  perhaps  count  twenty 
fubdivifions  of  this  kind.  Here  the  lights  or  fedions 
of  any  two  branches  taken  together,  always  exceed 
the  light  of  the  trunk  from  whence  they  come,  in 
nearly  a fefquilateral  proportion,  or  as  one  and  a 
half  to  one,  or  fomewhat  Icfs.  Alfo  every  trunk  juft 
above  its  divifion  is  fomewhat  broader  or  more  ex- 
panded. The  angles,  at  which  the  branches  go  out 
from  their  trunks,  are  generally  acute,  either  half 
right  angles  or  nearly  fo ; to  the  forming  of  which 
angles,  as  we  fee  in  mechanics,  there  is  required  the 
longed  projection.  Indances  of  their  going  off  at  right 
angles,  or  nearly  fo,  we  have  in  the  lumbal  or  interco- 
flal  arteries;  of  their  going  off  in  a retrogade  or  re- 
flected courfe,  we  have  one  indance  in  the  coronaries 
of  the  heart,  and  another  indance  in  the  fpinal  arte- 
ries, which  are  produced  by  the  vertebrals.  But, 
generally  fpeaking,  thofr  which  are  edeemed  retro- 
gade or  reflexed,  were  fent  off,  at  their  origin,  in 
acute  angles ; fuch  as  the  afcending  artery  of  the  pha- 
rynx, the  dcfcending  one  of  the  palate,  the  umbilical 
mammary  arteries,  and  the  nutritious  ones  of  the  large 
bones.  Ladly,  we  often  obferve  large  branches  ari- 
flng  under  lefler  angles,  and  fmaller  ones  under  greater 
angles  : but  it  is  rarely  that  we  obferve  two  arteries 
of  a large  diameter  run  together  into  one  trunk.  An 
example  of  this,  however,  we  have  in  that  artery 
which  is  formed  out  of  the  vertebrals  : in  the  fmaller 
ones  it  is  frequent,  as  in  both  the  fpinal  arteries,  and 
that  of  the  fincipital  foramen.  In  many  parts,  the  ar- 
teries have  repeated  alternate  undulations  or  flexures, 
as  they  run  on  in  a f'piral  courfe,  wherein  we  fee 
their  diameter  often  confiderably  enlarged,  as  in  the 
large  in'"edines,  womb,  face,  fpleen,  lips,  and  iris. 
Even  the  flraight  arteries  in  other  places,  if  too  much 
diflenCed,  fail  into  ferpentine  flexures,  Sometimes 
they  are  fuddei  '•  twided  into  a kind  of  circles,  as 
the  carotids  under  the  mainiilary  procefs. 


xxxvm. 
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XXXVIII.  The  arteries  are  frequently  conjoined 
by  intermediate  branches,  in  fuch  a manner,  that  the 
twig  of  fome  certain  artery  fliall  run  to  meet  one  of 
the  fame  kind  from  another  neighbouring  artery,  and, 
by  joining  together  with  that,  form  one  trunk.  In- 
ftances  of  this  kind  we  have  among  the  large  trunks 
in  the  inteftines,  among  the  middling  ones  in  the 
kidneys,  womb,  &c.  and  among  the  fmaller  in  all 
parts  of  the  body ; infomuch  that  there  is  no  part  of 
the  human  body,  wherein  the  neighbouring  arterial 
trunks,  whether  of  the  fame  or  of  different  denomi-^ 
nations,  do  not  form  anaftomofes  or  joinings  one  to 
the  other  by  intermediate  branches.  Of  rings  di- 
verging laterally  from  the  arteries,  and  returning  into 
themfelves,  we  have  inftances  in  the  eye  and  brain. 
The  epctremities  of  the  arteries,  which  are  either  cy- 
lindrical or  nearly  fo,  fend  off  fmaller  branches,  whichj 
for  their  extent,  are  more  numerous  and  generally 
difpofed  like  a net;  fo  that  each  branch,  by  its  fmaller 
twigs,  forms  anaftomofes  with  thofeof  its  neighbouring 
branches:  and  thus  we  find  it  in  all  membranes.  By 
this  means  it  happens,  that,  though  the  paffage  from  the 
heart  to  any  part  of  an  artery  is  obftrufted,  the  blood 
may  neverthelefs  flow  through  the  neighbouring  arte- 
ries into  all  the  branches  of  the  obftrudted  one.  Thus 
a gangrene  or  languor  of  the  part  is  very  ftrongly 
prevented,  and  the  obftruftion  is  more  eafily  refol- 
ved  by  the  repulfion  of  the  obftacle  into  the  larger 
part  of  the  trunk, 

XXXIX.  Laftly,  one  of  the  leaft  arteries  is  either 
changed  by  a continuation  of  its  canal  into  a vein,  in. 
fuch  a manner,  that  the  ultimate  little  artery,  which  is 
generally  reflected,  having  furpaffed  the  angle  of  its  re- 
fledion,  becomes  now  a fmall  vein ; or  elfe  a branch, 
fent  out  at  right  angles  from  the  artery,  is  inferted 
under  a like  angle  into  the  branch,  of  a fmall  vein. 
Both  thefe  kinds  of  mechanifm  are  demonftrated  to 
us  by  the  microfcope,  and  the  eafy  return  of  injections 
through  the  veins  into  the  arteries.  And  thefe  vaf- 
C 2 cules 
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cules  we  fee  fometimes  large  enough  to  receive  only 
one,  and  fometimes  feveral  blood-globules  at  a time. 
A large  artery  is  never  obferved  to  open  into  a vein. 

XL.  In  the  vi/cera,  we  find  the  fmall  arteries  dif- 
pofed  not  fo  much  in  net-works  as  in  a different  fa- 
bricature,  wherein  the  fmall  branches  defcend  very 
thick,  or  in  clufters,  parallel  to  the  trunk,  fo  as  to 
refemblebrulh-pencils,  a variety  of  little  trees  or  bulli- 
es, fmall  ferpents,  or  threads,  according  to  the  va- 
rious difpofition  of  the  parts. 

XLI.  Sometimes  the  arteries  end  in  another  man- 
ner, namely,  by  being  converted  into  veffcls  of  the 
fmaller  kinds.  'I'hefe  are  fometimes  continuous  to 
the  arteries  and  real  arterial  trunks,  as  will  be  obfer- 
ved in  the  ophthalmic  artery,  upon  tracing  the  arte- 
ries of  the  tunica  choroides,  or  the  colourlefs  ones  of 
the  circle  of  the  uvea  and  iris.  That  a net-w'ork  of 
pellucid  arteries  is  continuous  with  the  red  branches 
of  the  ophthalmic  one,  is  evident  from  inflammations, 
and  the  rednefs  of  the  parts  when  relaxed  by  vapour 
or  by  cupping ; from  repletion,  and  the  microfeopi- 
cal  experiments  of  Lieberkuhnius  upon  frogs,  in 
which  colourlefs  globules  were  feen  to  pafs  from  a 
red  artery  into  a lateral  veflTcl.  In  a fabric  of  this 
kind  the  red  blood  is  eafily  forced  into  the  fmaller 
velfels. 

XLII.  In  other  places  the  fmaller  velfels  feem  to 
proceed  laterally  as  branches  from  the  trunks  of  the 
leall  fanguineous  arteries,  and  are  drawn  out  into 
trunks  (till  fmaller.  Thefe  are  called  excretory  du6is‘°. 
It  is  with  difficulty  that  thefe  vefl'els  are  filled  with 
red  blood  ; of  this,  however,  we  have  examples  in 
the  kidneys,  the  liver,  and  breafts.  Indeed  the  blood, 

when 

*°  I would  rather  call  them  fccietory  ; for  they  properly  carry 
a liquor  to  be  fecreted  from  the  blood  to  the  ways  and  places  of 
excretion.  I have  almoft  always  feen  mercury,  diffoived  filh-glue, 
or  turpentine,  when  injefted  into  the  arteries  after  tying  the  veins, 
flow  from  the  biliary,  falival,  urinary,  and  laftiferous  dufls  ; but 
there  is  at  the  fame  time  an  eafy  paffage  of  pure  blood  through  the 
fame  cauals. 
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when  vitiated,  penetrates  the  excretory  du£ls  of  the 
whole  body,  even  without  hurting  the  veffels ; nor  is 
that  aberration  found  to  be  productive  of  any  evil  con* 
fequence  after  the  diforder  of  the  blood  is  cured. 

XLIII.  Another  termination  of  the  arterial  extre- 
mities is  into  the  exhaling  veffels ; and  this  is  a manner 
of  their  ending  very  fre.quently  to  be  obferved  in  all 
parts  of  the  body.  The  whole  (kin,  all  membranes 
of  the  human  body,  which  form  any  clofe  cavity,  all 
the  ventricles  of  the  brain,  the  anterior  and  polterior 
chambers  of  the  eyes,  all  the  adipofe  cells  and  puL 
monary  veficles,  the  whole  cavity  of  the  ftoinach  and 
inteftinal  tube,  through  which  the  air  has  a palfage, 
are  all  of  them  replenidied  with  exhaling  arteries 
of  this  kind.  Thefe  emit  a thin,  watery,  gelatinous 
humour,  which,  being  colleded  together  by  handing, 
fometimes  makes  no  inconfiderable  quantity;  and, 
particularly  by  difeafe  or  death,  is  converted  into  a 
watery,  but  coagulable  lymph.  The  truth  of  this  is 
ealily  demonftrable  from  the  watery  fweat  that  enfues 
after  injeCting  the  arteries  with  that  liquor  warm.  In 
fome  places,  indeed,  they  exhale  not  a thin  vapour,  but 
blood  itfelf,  as  we  fee  in  the  heart,  the  cellular  fabric 
of  the  penis,  urethra,  clitoris,  and  nipple  of  the  female 
bread ; in  all  which  the  blood  itfelf  is  naturally 
poured  out.  Does  not  every  fecretion,  that  is  made 
in  true  glands  or  hollow  crypts,  bear  fome  analogy 
to  this  exhaling  fabric? 

XLIV.  Whether  or  no,  in  all  parts  of  the  human 
body,  do  the  pellucid  veflels,  arifing  from  the  fan- 
guihe  ones,  and  carrying  a humour  thinner  than  blood, 
again  fend  out  fmalier  veffels,  to  be  fubdivided  into 
hill  leffer  orders?  We  feem,  indeed,  not  to  want 
examples  of  this  in  the  manner  propofed  to  us  by 
the  moll:  celebrated  profeffors  That  the  aqueous 

C 3 humour 

**  I have  feen  beyond  all  difpute,  a new  rife  of  blood- vt  fit  Is, 
where  before  they  were  invifible.  This  is  very  clear  in  the  che- 
raofis ; but  I have  alfo  obferved  a net-work  of  veficls  on  the  inner 
furface  of  the  dura  meninges  in  a woman,  who  had  a very  large 

glaodula 
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humour  is  feparated  by  very  fine  veffels,  generated 
from  the  colourlefs  arteries  of  the  iris,  is  very  probable. 
That  the  red-coloured  veffels  in  the  cortical  fubftance 
of  the  brain,  feparate  a juice  pervading  the  medul- 
lary fubftance,  by  the  intermedium  of  another  order 
of  veffels,  we  are  almofl:  certain.  And  the  like  we 
are  perfuaded  from  an  eryfipelas  or  yellow  inflamma- 
tion, arifing  from  the  yellow  or  ferous  globules  im- 
padted  into  fmaller  veffels. 

XLV.  It  may  then  be  afked,  if  there  are  not  yellow 
arterious  veffels  of  a fecond  order,  which  fend  off 
lymphatic  ones  of  a third  order,  from  whence  by 
degrees  ftill  leffer  kinds  of  veffels  branch  out  ? Such 
a fabric  does  not  feem  agreeable  to  the  very  eafy 
tranfition  that  is  made  by  the  blood,  mercury,  or 
wax,  into  the  exhaling  and  perfpiratory  veffels,  or  into 
the  uriniferous  tubuli,  with  the  adipofe  and  pulmo- 
nary cells  ; nor  is  it  very  difficult  for  the  blood  to 
fcray  into  the  lactiferous,  lymphatic  and  lachrymal 
duifts,  whither  it  fliould  feem  not  able  to  penetrate, 
if  it  went  through  any  other  intermediate  vafcular  fy- 
ftem  fmaller  than  the  blood-globules,  which  make  the 
fame  journey.  Nor  can  it  be  admitted,  from  the  great 
retardation,  which  the  humours  muft,  in  a third 
order  of  veffels,  meet  with  from  this  mechanifm,  and 
which  is  continually  to  increafe  in  proportion  to  their 
diminiflied  fize. 

Xi^VI.  The  V EiNs,  in  many  particulars,  refemble 
the  arteries  “ . There  are  fix,  of  which  two  anfwer 
to  the  aorta,  and  the  remaining  four  to  the  pulmo- 
nary artery.  Their  bafis  is  in  the  ventricles  of  the 
heart,  and. their  apices  in  the  extremity  of  each  branch, 
through  all  parts  of  the  body,  excepting  one  inftance 

in 

glandula  tliyroidea,  which  by  comprefiing  the  jugular  veins  ob- 
itructed  the  regrefs  of  the  blood  from  the  cranium  : the  fame 
tiling  happens  upq  the  longs,  liver,  and  other  vifeera. 

We  ought  to  count  feven  trunks  of  veins;  for  the  vena  por- 
tarum,  conducing  its  contents  through  fo  many  windings,  at 
length  pours  them  into  the  venx  hepaticas:  fo  that  it  is  altogethsr 
|o  be  reckoned  a very  fingular  trunk. 
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in  the  liver.  And,  in  a great  number  of  parts  they  run 
parallel  with  the  arteries,  one  by  the  fide  of  the  other; 
but  yet  they  differ  from  the  arteries  in  various  refpefts. 

XLVII.  The  fabric  of  the  veins  is  flender,  every 
where  fmooth,  difficultly  feparable  into  diflinft  coats 
or  membranes,  like  the  arteries;  and  the  cellular  tex- 
ture furrounding  this  fabric  is  very  eafily  diflended. 
This  fabric,  both  above  and  below  the  heart,  is  fur- 
rounded,  except  in  one  place,  with  mufcular  fibres. 
Every  where,  however,  it  is  lax  like  the  cellular  tex- 
ture of  the  arteries  by  which  they  are  joined  to  the  other 
parts  of  the  body.  Notwithftanding  this  flender  fabric, 
the  veins  are  everywhere  fufficiently  firm,  and  do  not 
eafily  burft  with  inflated  air;  being,  in  mod  inflances, 
ftronger  than  the  arteries  themfelves.  But  they  burfl 
much  more  eafily  in  living  than  in  dead  animals,  as 
appears  from  morbid  indances  in  the  arm,  face,  leg, 
thigh,  Scc.^^  Nor  do  they  fupport  themfelves  like 
cylinders  after  being  divided,  but  they  cpllapfe  toge- 
ther, fo  as  to  make  their  light  or  capacity  appear 
like  a flit;  except  they  are  fuftained  and  hinderedl 
from  thus  collapfing  by  fome  dronger  cellular  fub- 
ftance  placed  round  them,  as  we  fee  in  the  liver  and 
womb.  They  are  but  llightly  irritable,  unlefs  the  di- 
raulus  be  of  the  chemical  or  more  acrid  claffes  ; for, 
in  that  cafe,  they  contraQ:  themfelves  with  a convulfive 
force  greater  than  that  of  the  arteries.  They  have  no 
pulfation,  if  we  may  trud  all  accounts,  unlefs  the  ve- 
nous channel  is  fomewhere  obdrufted;  or  when,  in 
dying  people,  the  blood  is  thrown  back  again  from 
the  right  auricle  into  the  defcending  and  afcending 
cava,  or  when  falling  back  from  the  brain. 

XLVIll.  The  veins  are  much  larger  than  their  cor- 
refponding  arteries,  having  the  fquare  of  their  dia- 
meter often  double  or  triple,  and  almod  quadruple; 
as  near  as  the  emulgents  and  vcffels  of  the  kidneys. 
In  general,  however,  the  diameter  of  the  veins  is 

C 4 to 

I know  very  lamentable  cafes  of  ruptured  varices  in  difFei'. 
CDt  places  in  child-birth. 
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to  that  of  the  arteries  as  nine  to  four  ; yet  the  capa- 
city of  the  capillary  veins  but  little  exceeds  that  of 
the  arteries  which  accompany  them.  They  differ  like- 
wife  from  the  arteries  in  their  divifion,  having  more 
numerous  trunks  and  branches^-*;  for  to  one  artery  in 
the  limbs,  we  ufually  meet  with  two  veins.  The  larger 
veins  are  alfo  branched  in  a more  net-like  difpofition, 
by  forming  more  frequent  anaftomofes  one  w'ith  an- 
other; for  not  only  the  fmaller  branches,  but  even 
the  larger  trunks,  of  the  veins,  are  conjoined  one  to 
the  other  within  its  neighbourhood,  upper  with  lower, 
and  right  with  left,  by  apparent  inlets  or  inofcula- 
tions.  They  affeft  to  run  near  the  furface  of  the 
body;  and  through  the  limbs,  neck,  and  head  : they 
run  a long  rvay  covered  with  little  more  than  the 
bare  (kin,  which  is  a circumftance  w^e  very  rarely 
obferve  in  arteries ; and,  for  the  fame  reafon,  they 
often  go  out  in  their  courfe,  to  a confiderable  diftancc 
from  the  arteries.  For,  in  this  cafe,  the  veins  fol- 
low the  furface  of  the  parts  next  the  fkin,  without 
their  correfponding  artery,  w'hich,  in  the  mean  time, 
defcends  to  a confiderable  depth,  attended  in  its 
courfe  by  feme  fmaller  venous  branch.  In  the 
fmaller  branches  of  the  veffels,  where  they  make  net- 
like  difpofitions  in  the  membranes  and  the  internal  fa- 
bric of  the  vifeera,  the  veins  and  arteries  commonly 
run  contiguous  one  to  the  other;  but  here  the  veins 
have  generally  a lefs  ferpentine  or  infle<fled  courfe. 

XLIX.  In  the  larger  fanguineous  veins,  little  valves 
are  found  in  great  plenty.  The  innermoft  membrane 
of  the  vein,  being  double,  rifes  into  the  cavity  of  the 
veffel  like  a curtain,  firetching  itfelf  farther  along 
the  vein  every  way,  fo  as  to  form  what  may  be  called 
a kind  of  little  horns ; but  the  bafts,  which  is  the  part 
that  fuflains  the  weight  of  the  blood,  is  ftrongefl.  and 

grows 


There  are  examples  alinoll  every  where  in  the  body,  par- 
ticularly in  the  fmaller  veins;  but  even  in  the  larger  they  are  to 
be  found,  as  the  external  jugular,  vena  portaruro,  azygos,  cephalic 
and  bafilic,  tnagna  faphena,  with  which  no  arteries  correfpond. 
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grows  out  of  the  vein  in  the  (hape  of  a circular  feg- 
ment.  Thefe,  joined  with  the  fide  of  the  proceeding 
vein,  intercept  a fpace  of  which  the  outer  fide  is  the 
vein  itfeif,  and  the  inner  the  valve,  which,  by  its  con « 
vexity,  (lands  out  within  the  bore  of  the  vein ; fo  that 
the  parabofic  fpace  or  hollow  mouth  of  the  valves  al- 
ways looks  towards  the  heart : they  are  found  in  all  the 
fubcutaneous  veins  of  the  limbs,  in  thofe  of  the  neck, 
face,  tongue,  and  in  the  veins  of  the  penis : at  the 
origin  of  the  larger  branches  there  are  two,  three, 
four,  and  fometimes  five  of  them  together,  while  in 
their  fmaller  branches  they  are  only  fingle.  There  are 
none  of  thefe  valves  in  the  deep-running  veins  of  the 
vifcera;  and,  therefore,  none  in  thofe  of  the  brain, 
lungs,  heart  or  liver,  or  through  the  whole  fyftem  of 
the  vena  portarum"'^,  nor  in  the  kidneys  or  womb 
(except  one  or  tw'o  valves  in  the  fpermatic  vein) ; nor, 
laftly,  are  there  any  in  thofe  fmaller  blood-veins,  which 
are  of  a lefs  diameter  than  the  twelfth  part  of  an  inch. 
Sometimes,  though  rarely,  they  are  found  in  the  vena 
azygos^®,  and  at  the  mouths  of  the  hepatic  and  renal 
veins  : there  I have  feveral  times  obferved  a fort  of 
wrinkles  in  the  place  of  valves.  In  the  fmaller  ve- 
nous branches  there  are  a fet  of  long,  (harp-pointed 
or  parabolical  valves,  of  a more  e?itended  figure  as 
the  vein  is  fmaller : and  thefe  make  a greater  refin- 
ance than  the  larger  valves,  to  hinder  the  blood  from 
returning  back  upon  the  parts. 

L.  The  veins  have  their  origin,  as  we  faid  before, 
from  the  terminations  of  the  arteries.  They  fome^ 
times  arife  by  a continuation  from  the  inferted  branches, 
or  from  a refledlion  of  recurved  trunks  of  the  fmalleft 
arteries  Others  again  are  either  continued  from 

veins 

In  the  fyftem  of  the  vena  portarum  of  many  quadrupeds,  I 
have  found  numerous  valves:  and  on  that  account  was  unable  to 
fill  the  veins  of  the  snteftincs,  as  in  man,  through  the  trunk  of  the 
vena  poriarunr. 

Not  before  the  ramifications  of  the  azygos  touched  the  muf- 
des  ; for  they  commonly  there  rcfifted  my  injeflion. 

It  is  proved  from  microfcopical  obfetvations  on  fifties,  from 

the 
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veins  lefs  than  thofe  which  carry  blood,  or  elfe  receive 
additions  and  roots  from  them ; as  we  fee,  for  inftance, 
in  the  lymphatic  veins  of  the  thoracic  du£l.  Others 
of  a bibulous  kind  take  their  origin  from  the  ab- 
forbing  veins,  that  are  difperfed  all  over  the  furface 
of  the  body,  as  in  the  chambers  of  the  eyes,  the  ca- 
vities of  the  inteftincs,  bladder,  womb,  breaft,  perito- 
naeum, pericardium,  and  ventricles  of  the  brain. 
From  thefe  a watery  fweat  iflues,  by  injefting  the  ve- 
nous trunks  with  that  kind  of  liquor,  which  may  be 
cafily  imitated  throughout  the  whole  human  body : 
hence  water,  jelly,  or  oiP**,  diftil  from  the  vena  por- 
tarum  into  the  cavity  of  the  inteftines;  hence  alfo 
water,  injedted  into  the  abdomen  of  a living  animal, 
quickly  vanifhes:  but  of  thefe  things  we  fliall  fpeak 
more  largely  in  a proper  place. 

LI.  From  the  former  thofe  veins  do  not  much  differ, 
which,  arifmg  in  all  parts  of  the  cellular  membrane, 
return  tliin  vapours,  dropfical  waters,  diffolved  fat,  or 
exfa’  - fared  and  corrupting  blood,  and  the  poifon  of 
opio  .lnced  into  the  cellular  texture,  again  into 

the  IV  ii;  tie  blood  j or  which  reabforb  and  return 

the  bloot'  If  from  the  cellular  fabric  of  the  penis, 

clitoris,  or  nipples  of  the  breads  after  coition.  And 
that  inhaling  veins  of  this  kind  open  into  all  the 
glands,  is  highly  probable  ; where,  by  abforbing  the 
thinner  humour,  they  leave  the  remaining  mafs  of  a 
thicker  confidence;  of  which  we  have  indances  in 
bile,  femen,  mucus,  &c. 

LIl.  That  there  are  veins  of  a fmaller  clafs^  but 
refembling  thofe  which  convey  blood,  appears  from 
the  fame  experiments  which  demondrate  the  pellucid 
arteries : thus  in  the  iris  of  the  eye  there  are  fmall 
veins,  and  not  a few  in  the  adnata  tunica  of  that  or- 
gan ; 

the  very  eafy  paffage  of  the  blood  frora  the  arteries  Into  the  veins, 
and  fiiccefsful  injections  of  the  veins  through  the  arteries,  that  by 
far  the  greateft  part  of  the  veins  arifes  from  the  arteries  without 
any  body  intervening. 

No  liquid  has  a more  eafy  Iranfit  from  the  veins  into  the 
inteftines  than  mercury  has,  whole  effefls  I have  often  enough  ex- 
perienced. 
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gan ; nor  is  it  to  be  doubted  that,  in  a healthy  body, 
fmall  pellucid  veins may  be  found,  in  the  vitreous 
body  of  the  eye  itfelf. 

LIII.  But,  in  mofl;  parts  of  the  human  body,  are 
found  other  veins  full  of  a rcddilh,  yellowifh,  or  al- 
moft  pellucid  liquor,  coagulable  by  heat ; which  veins, 
being  formed  of  very  tender  coats,  have  a degree  of 
irritability  from  any  chemical  or  very  acrid  ftimulus. 
They  have  very  frequent  valves  or  partitions,  which 
make  them  feem  in  thofe  places  jointed  or  knotted 
Ijke  a reed  when  they  are  turgid;  thefe,  by  degrees, 
meeting  together,  either  all  or  moll  part  of  them  empty 
their  contents  into  the  thoracic  duct.  They  arife  from 
the  cellular  texture  throughout  the  whole  body,  as  I 
long  ago  learned  concerning  the  ladtiferous  velfels  of 
the  breafts,  the  vafa  efferentia  of  the  tefticles,  the  lym-  * 
phatics  which  originate  from  the  mefenteric  glands ; 
and  as  is  now  ihown  to  be  the  cafe  with  the  lymphatic 
velfels  of  the  tefticles,  fpleen,  and  other  parts.  From 
analogy,  efpecially  from  hydropical  appearances,  it  is 
very  probable  that  they  arife  likewife  from  the  large 
cavities  of  the  body ; nor  is  it  improbable  that  this  kind 
of  veffels  receive  a thin  humour  from  veins  of  the 
fmallefl  fize.  But  all  the  lymphatics,  in  their  courfe, 
meet  together  in  a peculiar  kind  of  conglobate  glands, 

into 

I have  obferved  both  from  anatomical  injeflions,  and  from  in- 
flammation, thofe  numerous  veins  of  the  capfule  of  the  lens,  and 
of  the  vitreous  humour. 

A new  genus  of  veflels,  to  be  diftinguifhed  from  others 
by  the  name  of  ahforlents,  undoubtedly  pervades  the  whole  body, 
whofe  knowledge, ' ftudy,  and  accurate  inveftigation,  throws 
light  upon  the  whole  fcope  of  medicine.  It  is  out  of  all  doubt, 
that  it  is  different  from  the  fanguiferous  veins,  nor  can  they  be 
filled  through  the  fame ; and  if  we  take  into  account  all  the  ex- 
periments which  have  been  fet  on  foot  by  Jolyff,  Rudbeck,  Bar- 
tholin, Nuck,  Salzraan,  Hunter,  Monro,  Meckel,  Sograf,  Hew- 
fon,  and  Walter,  for  the  fake  of  elucidating  that  fyftem,  a double 
genus  of  veflels  hence  arifes,  in  regard  to  the  liquor  they  convey, 
viz.  the  lafteal,  originating  from  the  inteftines,  its  courfe  beiag 
direfted  through  the  mefentery  towards  the  recptacle  of  the  chyle; 
the  other,  the  lymphatic,  coming  from  all  the  reft  of  the  body  and 
it?  cells,  and  joined  with  the  former  in  many  places. 
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into  which  they  enter;  and,  from  the  fhape  of  veins, 
becoming  arterial,  or  like  converging  cones,  they  di- 
vide into  fmall  branches,  and  then  proceed  to  meet 
together  again  in  other  little  trunks. 

LIV.  Thefe  glands  themfelves  are,  as  it  were, 
only  fmall  clues  of  lymphatic  vefluds  connected  by 
a cellular  texture,  into  which  the  arterial  liquor  ex- 
fudes,  and  is  conveyed  from  the  fame  by  the  veflels 
which  ferve  to  bring  back  the  lymph.  They  are  co- 
vered with  a continuous  membrane  almofl:  of  an  oval 
fhape ; and  this  is  the  cafe,  whether  they  are  Tingle  or 
heaped  together : and  they  chiefly  follow  the  courle 
of  the  veins  through  the  whole  trunk  of  the  body, 
even  to  the  tops  of  the  limbs  ; running  along  the  ju- 
gular and  fubclavian^*  veins,  the  vena  cava  fuperior, 
the  afpera  arteria,  gullet,  lumbal  vena  cava,  vena 
porta,  the  iliac,  h3fpogaftric,  and  crural  veins,  the 
veins  of  the  thigh,  and  likewife  the  velfels  of  the  fto- 
mach,  fpleen,  mefentery,  and  mefocolon. 

LV,  They  are  found  fcated  on  all  the  furfaces  of 
the  vifeera,  in  the  thorax  and  abdomen ; but  are  more 
eafily  difeovered  in  brutes.  They  run  through  the 
lower  part  of  the  face,  mufcles  of  the  tongue,  the  ad- 
jacent parts  of  the  neck,  and  thofe  parts  of  the  upper 
limbs  which  are  nearefl;  the  trunk,  as  far  as  the  bending 
of  the  elbow  ; throughout  the  w'hole  length  of  the 

media- 

5*  It  IS  now  certain,  from  tbe  experiments  of  Hewfon  anJ  n\j 
own,  that  the  lymphatic  and  ladteal  glands  do  not,  as  has  been 
imagined,  confift  of  cellular  texture,  as  if  referobling  a fpongc, 
into  whofe  cells  the  other  lymphatic  veflels  might  empty  their 
liquors,  and  others  again  might  take  up  the  fame;  but  that  they 
are  a combination,  as  it  were,  and  conjunftion  of  feveral  lymphatic 
veflels;  many  of  which  are  indeed  divided  intolefs  branches,  from 
which  larger  branches  arife  : which  ftrufture,  however,  by  no 
means  interrupts  the  feries,  nor  prevents  the  fluids  from  moving 
through  the  gland. 

3'  New  ones  have  been  deferibed  by  Camper  in  the  interior 
furface  of  the  fternum,  fituated  near  the  mammary  veffels,  very 
neceflary  to  be  known  for  underftanding  cancers  of  the  mammx. 

As  the  prefence  of  abforbent  veflels  has  been  demonftrated, 
bpth  lymphatic  and  ladeal,  in  many  clafies  of  aniipals,  as  the  birds, 

viz. 
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mediaftinuni,  before  and  behind,  and  wherever  we 
find  conglobate  glandules,  either  in  the  neck  or  tho- 
rax : the  lymphatic  veins  are  alfo  fpread  through  the 
whole  lumbal  region  that  is  contiguous  to  the  aorta, 
the  mefocolon  and  pelvis,  veflels  and  furface  of  the 
tefticle ; and  in  the  lower  limbs,  wherever  they  are 
fupplied  with  conglobate  glandules,  even  to  the  knees. 
Whether  they  extend  further  into  other  parts  through- 
out the  whole  body,  or  through  the  brain,  eyes,  hands, 
feet,  back,  fore  part  of  the  peritonaeum,  &c.  remains 
as  yet  undetermined ; at  leaft,  there  are  not  examples 
enough  in  the  human  body  upon  which  one  can  de- 
pend to  evince  the  truth  of  their  exiftence.  But 
they  are  every  where  to  be  found  upon  the  furfaces 
of  the  vifcera.  They  are  almoil  every  where  col- 
leded  into  bundles  not  far  from  the  large  blood- 
veffels.  Thofe  from  the  inferior  limbs,  pelvis,  and 
loins,  run  into  one  duff,  which  is  joined  by  another 
bundle  coming  from  the  liver,  fpleen,  and  Itomach ; 
and  that  trunk  at  length  becomes  the  thoracic  du<3:. 
The  fuperior  veifels,  from  the  whole  extent  of  the 
breaft,  the  head,  and  fuperior  limbs,  empty  themfelves 
into  th^  fame  dud  towards  its  upper  extremity. 
They  feem,  however,  likewife  to  terminate  in  the  red 
veins 

LVI.  Of  what  fervice  thefe  glands  are  to  the  lym- 
phatic veflels  is  not  well  known.  In  the  foetus  they 

are 

viz.  the  goofe,  Indian  cock;  amphibia,  viz.  the  tortolfe;  and  llke- 
wife  in  fiflies;  fo  I have  feen  them  in  quadrupeds  and  man,  in  the 
hands  and  feet,  the  brain  and  eye.  It  is  therefore  probable,  that 
fcarce  any  part  exifts,  quite  devoid  of  them  : many  are  found  al- 
ways upon  the  vifcera,  as  in  the  liver,  fpleen,  kidneys,  mammae, 
lungs,  ovaria,  uterus,  tefticles,  8cc.  nor  are  they  wanting  in  the 
cavities  of  the  joints. 

2-*  From  my  own  trials,  at  leaft,  I am  certain,  that  the  lym- 
phatic veffels  in  many  places  pour  their  contents  into  the  neigh- 
bouring  veins  ; for  from  the  inguinal  and  lumbar  plexus,  I have 
evidently  feen  confiderable  branches  fent  to  the  crural  vein,  and 
the  vena  cava  itfelf,  and  from  the  thoracic  duft  to  the  azygos : 
but  experiments  Ihould  be  repeated,  before  wc  aflert  a thing  to  be 
univerfally  fait. 
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are  fwelled  with  a milky  liquor,  as  alfq  the  thymus 
and  glandulee  renales ; but  it  is  not  certain  whether 
this  juice  is  poured  out  into  the  cellular  texture.  It 
is  rendered  probable  by  late  experiments,  that  fome 
kind  of  juice  is  prepared  in  thefe  glands,  which  is 
mixed  with  the  lymph ; and  that  a thin  humour,  in- 
je6:ed  into  the  arteries,  likewife  enters  the  lymphatic 
veffels  By  age,  this  juice  vaniflies;  and  the  glands 
themfelves,  being  dried  up,  almoft  totally  difappear. 
A very  fudden  fcirrhus  happening  to  thefe  glands 
feems  to  be  the  caufe  of  their  decay. 

LVIl.  The  valves  of  thefe  pellucid  veffels  (Llll.) 
are  compofed  of  two  femicircular  membranes,  which 
give  way  to  the  fluid  that  goes  towards  the  larger 
trunks ; fo  that,  by  applying  themfelves  clofe  to  the 
fides  of  the  veffel,  they  leave  a free  light  or  capacity 
through  it.  But  the  fame  valves,  if  the  contained  li- 
quor is  preffed  back  towards  the  fmaller  branches  of 
the  veffel,  being  filled  out  therewith,  fwell  or  expand, 
fo  as  to  fliut  up  the  light  of  the  canal. 

CHAP.  IV. 

Of  the  Circulation  or  Motion  of  the  Blood 
through  the  Arteries  and  Veins. 

LVIII.  H E arteries  and  veins,  which  we  have 
X hitherto  defcribed,  contain  either  blood 
or  lymph.  The  red  blood,  whofe  nature  we  lhall 
explain  when  we  come  to  treat  of  fecretion,  filL  the 
arteries  and  veins  commonly  known,  which  we  call 
red.,  or  thofe  of  the  firfl;  order,  and  which  have  their 
origin  in  the  heart.  Thefe  it  fo  fills  in  a living  per- 
fon,  that  at  fome  times  they  are  very  loofely  and  im- 
2 perfe£Uy 

3^  I have  fometimes  accidentally  filled  conficerable  plexus  of  the 
lymphatic  veffels  in  the  liver,  lungs,  and  ovaria,  through  the  arte- 
ries; but  I mull  confefs,  that  before  this  happen,  the  liquor  (hould 
be  far  more  frequently  poured  out  from  the  veffels  into  the  cellular 
texture  than  into  the  canals  of  the  lymph.  But  frequently,  in 
dropfical  perfons,  I have  feen  the  lymphatic  veffels  fufficiently 
large,  to  equal  a quill’s  thickuefs  in  a dropfical  ovarium. 
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perfedlly  diftended  by  it,  and  at  other  times  they  are 
rendered  very  full  and  turgid.  After  death,  the 
veins  are  found  fuller  of  blood  than  the  arteries ; 
but  fometimes,  when  the  perfon  has  been  dead  a con- 
liderable  time,  the  fmall  veins  have  been  found  dif- 
tended with  air  But  the  arteries  of  a dead  body  com- 
monly contain  only  a fmall  quantity  of  blood. 

LIX.  This  diftending  blood,  then,  is  rapidly  moved 
through  all  the  veffels  of  a living  body.  The  truth  of 
which  is  demonftrated  to  us  from  wounds,  by  which 
the  patient  foon  expires  from  the  lofs  of  fo  much  blood 
as  was  neceifary  for  the  maintenance  of  life ; which 
lofs  of  blood  happens  almoft  inflantly  from  the  larger 
arteries,  and  fometimes  very  fuddenly  from  the  fmalfer 
ones:  but  from  the  veins,  unlefs  they  are  fome  of  the 
largeft,  this  lofs  of  blood  is  more  flow  and  difficult;  yet 
are  there  not  wanting  inftances  of  fatal  hemorrhagies 
from  wounds  of  the  veins,  in  the  inner  corners  of  the 
eyes,  and  thofe  under  the  tongue  Experiments 
made  upon  living  animals  fufficiently  evidence  the 
impulfe  and  rapidity  with  which  the  blood  is  moved, 
particularly  through  the  arteries  In  the  larger 
trunks,  it  runs  molt  fwiftly ; but  in  the  lead  of  them, 
fomrwhat  flower.  And,  in  the  larger  veins,  the 
blood's  celerity  is  lefs  th5n  ?h  the  arterial  trunks, 
in  the  fame  proportion  as  the  lights  or  fecHons  of  the 
arteries  are  lefs  than  thofe  of  the  veins,  i.  e.  twice  or 
almoft  thrice  flower.  Another  argument  of  the  cir- 
culation, is  the  compreflure  and  relaxation  of  a vein, 
whereby  the  motion  of  the  blood  is  promoted  from 
one  valve  to  another.  This  motion  of  the  blood  is, 
in  the  veins,  uniform  or  equable  enough  ; but  in 
the  arteries  it  is  alternately  greater  when  the  veflel  is 

more 

There  are  likewife  examples  of  hemorrhagies  from  the  frontal 
from  anger,  and  likewife  from  the  fmall  laphena  in  a gravid  woman, 
which  threatened  death,  in  whom  I tried  the  opening  of  the  veins. 

57^  The  height  to  which  blood  from  cut  carotids"  alcended,  ac- 
cording to  Hales’s  calculation,  I faw  confirmed  in  robult  men 
who  had  been  fentenced  to  die,  to  wit,  about  fev.  n feet ; with 
this  difference,  however,  that  in  two  examples  the  blood  fprun<r 
higher  from  the  vertebral  than  from  the  carotid  veins.  ^ 
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more  dilated,  and  lefs  when  it  is  contracted.  This  is 
proved  by  ocular  infpeftion  in  living  animals. 

LX.  ihat  the  motion  which  the  blood  defcribes, 
is  a courfe  through  the  fanguineous  arteries  into  the 
veins,  is  difcovered  from  experience.  For,  firft,  it  is 
certain,  that  all  the  arteries  and  veins  communicate 
or  open  one  into  the  other;  becaufe  often,  from  one, 
• and  that  a fmall  artery,  all  the  blood  ihall  run  even 
until  death,  and  make  all  the  flelh  exceedingly  pale; 
and  this  not  only  out  of  the  wounded  limb,  but  from 
the  whole  body.  Of  fuch  fatal  examples  we  have  a 
number  from  an  inner  artery  of  the  nofe,  from  the 
gums,  a finger,  tooth,  cutaneous  pore  enlarged,  from 
the  lachrymal  point,  from  the  wound  of  cupping  on  the 
fkin,  and  even  the  bite  of  a leech.  There  are,  there- 
fore, of  courfe,  open  ways,  by  which  the  blood  fpeedi- 
ly  flows  from  the  venous  into  the  arterial  fyftem. 

LXI.  That  the  blood,  again,  in  the  arteries,  flows 
from  the  heart  toward  the  extreme  parts  of  the  body, 
is  proved  by  the  microfcope,  and  by  a ligature  on  the 
artery  of  a living  animal  For  whatevever  artery 
fliall  be  flopped  by  a ligature,  the  fwelling  enfues  in 
that  part  betwixt  the  heart  and  the  ligature,  whilfl: 
the  other  part  is  emptied  beyond  the  ligature,  which 
is  the  part  of  the  artery  idore  remote  from  the  heart: 
neither  has  it  there  any  pulfation  nor  if  it  be  there 
wounded,  will  it  yield  any  blood.  The  fame  effeCls, 
which  we  fee  follow  from  a ligature,  are  likewife  often 
produced  by  difeafe  ; as  when  Tome  tumor,  by  com- 
preflure,  or  an  aneurifm,  intercepts  the  blood’s  mo- 
tion from  the  heart.  Experiments  of  this  kind  have 
been  made  on  mofl  of  the  arteries  ; anaflomofes, 
however,  or  the  blood  flowing  through  a neighbour- 

3 

s*  Among  the  arguments  which  evince  the  real  diredion  of 
the  blood  from  the  heart  into  the  arteries,  the  fabric,  mechanifn), 
and  proportion  of  the  femilunar  valves  between  each  artery,  and 
the  ventricles  in  all  quadrupeds,  by  no  means  ought  to  have  been 
overlooked ; for  it  is  abfolutely  hindered  by  them  from  relap- 
sing from  the  arteries  to  the  heart. 
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ing  brancR,  or  the  retroceflion  of  the  blood  in  a 
dying  animal,  form  exceptions  to  this  rule. 

LXIl.  But  of  the  courfe  or  motion  of  the  venous 
blood,  it  has  been  always  more  doubted;  almoft  alt 
the  ancients  have  been  perfuaded,  that  the  blood  in 
the  veins  flowed  through  them,  either  from  the  heart 
or  from  the  liver,  to  all  parts  of  the  body.  Very 
few  of  them  have  known  that  this  was  an  error. 
Several  of  them  have,  indeed,  acknowledged  it  to  be 
falfc  in  the  pulmonary  vein.  But  that  the  blood  did 
not  move  from  the  heart  in  the  vena  cava  was  known 
to  ftill  fewer  anatomifts  of  the  ancients;  only  to  Ant 
dreas  Casfalpinus  by  chance,  and  (from  an  extraordi- 
nary accident)  to  Vefalius. 

LXIII.  Dr  William  Harvey  is  the  firft  who  experi- 
mentally alTerted  the  motion  of  the  blood  returning  in 
the  veins  to  the  heart,  in  fuch  a manner  as  to  render 
the  whole  intelligible,  and  leave  no  room  to  doubt  of 
it.  And,  firft,  the  valves  of  the  veins  lead  us  to  this 
truth:  for  the  common  ufe  orofiice  of  thefe  valves  is, 
to  determine  the  preflfure  that  is  given  from  any  quar- 
ter upon  the  veins,  towards  the  heart,  by  allowing  no 
opportunity  to  the  venous  blood  that  has  once  entered 
the  trunk,  which  they  intercept,  to  flow  back  to  the 
branches.  For,  fince  the  covering  fpaces  of  the  valves 
bpen  upwards  towards  the  heart,  the  blood  enters  and 
expands  them.  Thus  thofe  parts  of  the  valves  which 
projedt  freely  into  the  cavity  of  the  vein,  approach 
towards  the  axis,  until  the  oppofite  fides  by  meeting 
together  fhut  up  the  tube.  This  we  know  from  in- 
flations, ligatures,  and  injedlions  of  the  veins ; for 
you  never  can  force  a liquor  eafily  into  the  veins  by 
propelling  it  againft  their  valves.  They  do  not,  in- 
deed, every  where  fhut  up  the  whole  cavity  of  the 
veins ; but  where  they  fhut  not  clofe,  they  always  in- 
tercept the  greateft  part  of  the  light. 

LXIV.  Another  office  of  the  valves  in  the  veins 
feems  to  be  for  fuftaining  the  weight  of  the  blood, 
that  its  upper  columns  may  not  gravitate  upon  the 

Vol.L  D lower; 
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lower;  nof  the  blood,  flowing  througli  the  trunks, 
make  too  great  a refiltance  againfl:  that  which  follows 
it  through  the  branches.  For  if,  from  the  flower  mo- 
tion of  the  bk-od,  its  weight  or  preflTure  fliall,  in  any 
part,  much  exceed  the  impulfe  that  drives  it  on,  fo 
as  to  caufe  fome  part  of  the  column  to  defeend  by  its 
weight;  it  is,  in  that  cafe,  immediately  catched,  and 
fuflained  in  its  relapfe  by  the  next  adjacent  valve, 
which  hinders  it  from  urging  againfl:  the  next  fuc- 
ceeding  column,  and  affords  time  and  opportunity  for 
fome  contiguous  mufcle,  by  its  preflTure  or  concuflion 
to  propel  the  faid  column.  And  this  is  the  reafon 
why  valves  are  placed  in  the  veins  of  the  limbs  and 
neck ; in  which  parts  they  are  both  more  numerous 
and  more  robufl:  than  elfewhere.  And  this  is  the 
caufe  of  varices,  when  the  blood,  entering  the  hollov/ 
valves,  urges  their  folid  convexity  downwards,  and 
makes  the  vein  dilate  in  that  part.  Likewife,  in 
mufcular  aefion,  the  valves  are  the  caufe  of  the  whole 
effeft  of  the  prefllire  which  the  veins  fuftain,  forward- 
ing the  blood  in  its  due  courfe  towards  the  heart. 

LXV.  Moreover,  the  valves,  placed  in  the  right 
ventricle  of  the  heart,  have  fuch  a fabric,  as  we  fhall 
hereafter  fee,  that  they  freely  permit  blood,  air,  or 
wax,  to  pals  from  the  venous  trunks  of  the  cava  into 
the  heart,  but  deny  any  reflux  from  the  heart  into 
the  veins. 

LXVl.  Again,  ligatures,  in  a living  perfon,  may 
make  the  thing  more  evident.  When  the  veins  of  the 
limbs  are  tied,  either  by  defign  or  accident,  with  the 
limb  itfelf  about  the  hams,  arms,  ancles,  or  wrifts,  the 
limb  below  the  ligature  fwells,  the  veins  fill  and  dif- 
tend  themfdves,  and  when  opened  make  a free  dif- 
charge  of  blood:  but  at  the  fame  time  nothing  of  this 
kind  happens  above  the  ligature,  nor  are  any  of  the 
veins  to  be  feen  there.  The  fame  phenomenon  hap- 
pens w’hen  the  veins  are  _compre{fed  by  fwelled  and 
feirrhous  glandules  in  the  vifeera  ; and  from  poly- 
pufes  the  veins  are  often  greatly  fwelled  or  enlarged 

into 
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into  tumors.  Thcfe  ligatures  will  ferve  to  keep  the 
blood  in  any  limb  roun4  which  they  are  tied,  that  it 
may  not  return  to  the  heart  and  be  loft  through  a 
wound  in  another  part. 

LXVIIi  The  experiments  to  prove  this  courfe  of 
the  blood,  which  have  been  made  in  living  animals, 
are  ftill  more  accurate.  From  them,  even  from  our 
own,  it  appears,  that  by  tying  any  vein,  in  a living 
animal,  near  the  cava,  or  belonging  to  the  pulmonary 
veins,  that  part  always  fwells  which  is  moft  remote 
from  the  heart,  all  below  the  ligature  appearing  dif- 
tended  with  the  retained  blood,  while  above  and 
next  the  heart  they  are  pale  and  flaccid.  Laftly,  if 
the  arteries  are  tied  at  the  fame  time  with  the  veins, 
thefe  laft  remain  flaccid  and  empty ; but,  upon  re- 
moving the  ligature  from  the  arteries,  the  veins  are 
immediately  filled. 

LXVIII.  In  like  manner,  the  infufion  of  poifons  or 
medicinal  liquors  fhow,  that,  into  whatever  vein  you 
injedl  chemical  acid  fpirits,  the  blood  is  driven  along 
with  the  force  of  the  poifon  to  the  heart  itfelf.  But 
when,  from  this  caufe,  the  brain  is  afiefted  with  the 
narcotic  virtue  of  opium,  and  the  inteftines  and  fto- 
mach  with  the  virtue  of  purgatives  and  emetics,  this 
is  a demonftration  that  the  blood,  with  which  thefe  fub- 
ftances  were  mixed,  had  pafled  through  the  ramifica- 
tions of  the  veins  to  the  heart,  and  from  thence  thro* 
the  whole  body. 

LXIX.  Another  proof  we  have  in  the  transfufions 
of  blood;  in  which  all  the  blood  from  the  arteries 
of  one  animal  is  urged  into  the  veins  of  another  ex- 
haulted  of  blood  ; whereby  the  heart,  arteries,  and 
empty  veins  of  the  latter  become  fo  turgid  and  well 
replenilhed,  that  they  work.the  whole  machine  of  the 
animal  with  a remarkable  degree  of  vivacity,  or  even 
caufe  it  to  labour  under  a plethora. 

LXX.  But  that  the  blood  paffes  from  the  leaft  ar- 
teries into  the  leaft  veins,  we  are  clearly  taught  by  ana- 
tomical injeBion  ; where,  by  one  arterial  trunk,  'we 
eafily  fill  all  the  arteries  and  veins,  almoft  throughout 
2 Da  the 
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the  whole  body ; provided  the  liqaor  be  watery  or  very 
fluid,  fo  as  to  pafs  eafily  in  the  veffels  of  the  head, 
mefentery,  heart,  and  lungs. 

LXXI.  Laftly,  the  microjeope  has  put  the  matter  be- 
yond all  doubt  in  the  pellucid  tails,  feet,  and  mefen- 
teries,  or  animals ; where  we  fee  that  the  blood, 
brought  to  the  extreme  parts  by  the  arteries,  is  poured 
either  into  fmall  veins,  continuous  with  the  reflexed 
artery,  or  elfe  goes  through  branches  of  the  arterial 
trunk  into  the  parallel  communicating  vein,  by  which 
it  goes  on  to  the  parts  nearefl  the  heart.  This  is  the 
way  in  which  the  blood  paffes  as  well  into  the  leafb 
veins  which  are  capable  of  receiving  only  one  glo- 
bule, as  into  thofe  that  are  fomewhat  larger,  being 
able  to  admit  two  or  more  globules  to  advance  for- 
ward in  a bread.  But  that  there  is  no  fpongy  or  paren- 
chymous  interpofition  betwixt  the  arteries  and  veins, 
in  the  g^eral  courfe  of  the  circulation,  is  proved  both 
from  microfeopes  and  injeftions.  For  if  there  were 
any  fuch  parenchyma  or  fpongy  mafs  betwixt  the  ar- 
teries and  veins,  the  hardening  injections  w'ould  lliow 
it,  by  appearing  extravafated  in  a like  unfliapen  mafs. 

LXXll.  The  circulation  ol  the  blood  is,  therefore, 
now  received  by  every  one  as  a medical  truth ; name- 
ly, that  all  the  blood  of  the  human  body  is  carried 
through  the  aorta,  from  the  left  cavity  of  the  heart, 
to  the  extreme  parts  or  converging  ends  of  the  arte- 
rial branches  ; from  whence  the  whole  mafs  is  again 
tranfmitted  into  the  leafl;  veins,  which  convey  it  to  the 
larger,  and  from  them  into  the  cava  and  heart  itfelf  ; 
in  which  courfe  it  perpetually  goes  and  returns  du- 
ring life. 

LXXIII.  Yet  there  are  fome  inftances  where,  by 
paflions  of  the  mind,  a fudden  revulfion  by  copious 
blood-letting,  or  convulfions,  the  blood  has  been 
forced  to  recede  back  from  the  fmaller  into  the 
larger  arteries  ; and,  on  the  other  fide,  where  an 
obftrudion  being  formed  above  the  valves,  the 
blood  has  been  known  to  Aide  back  from  the  venous 

trunks 


Chap. IV  of  the  BLOOD.  45 

trunks  into  their  fmaller  branches.  But  then  thefe 
accidents  are  very  momentaneous  or  fudden,  and  the 
blood  foon  returns  into  its  natural  courfe.  Thefe 
things  happen  moft  frequently  in  the  abdomen  and 
vena  portarum. 

LXXIV.  The  courfe  of  the  humours  in  the  lym- 
phatic veins  which  have  valves,  appears  both  from  the 
nature  of  thofe  veins,  and  from  ligatures : for  every 
lymphatic  vein  tied  fwells  betwixt  the  fmaller  extre- 
mities of  it  and  the  thoracic  dud 5 but  grows  flaccid 
betwixt  the  faid  dud  and  the  ligature.  All  the  valves 
in  thefe,  like  thofe  of  the  blood-veins,  give  a free  paf- 
fage  for  flatus  and  mercury  to  flow  to  the  thoracic 
dud : but  they  make  a refiftance,  and  often  an  obfti- 
nate  one,  to  any  return  the  other  way ; although 
fornetimes  they  have  been  known  to  yield 

LXXV.  TJse  vapours  that  moiffen  the  whole,  cellular 
fubftance,  the  fleams  of  the  abdomen  and  other  ven- 
ters, are  all  thus  drunk  up  by  the  lead  pellucid  veins, 
and  fo  conveyed  to  the  blood -veins,  that  their  con- 
tained juices  may  pafs  on  to  the  heart:  and  from 
thence  it  is,  that  oedema  enfues,  when  a vein  is  com- 
preffed  by  a ligature ; becaufe  by  intercepting  the 
courfe  of  the  abforbing  veins  by  the  ligature,  the  va- 
pours ftagnate  unabforbed.  In  the  other  fmaller  vef- 
fels,  we  can  make  no  experiments;  but  they  appear 
conformable  to  what  we  have  faid,  both  from  reafon 
and  analogy  ; and  are  likewife  fupported  by  the  ex- 
periments of  water  or  other  liquors,  abforbed  out  of 
the  cavity  of  the  inteftines,  thorax,  and  pulmonary 
veficles. 

LXXVI.  All  juices,  therefore,  in  the  human  body, 
are  drove  out  of  the  heart  into  the  aorta ; from  whence 
they  are  all  returned  again  to  the  heart  by  the  lead 
D 3 veins; 

I have  fornetimes  found  that  they  admit  a fluid  in  a contrary 
direftioo,  when  I was  pufhing  air  through  the  lymphatic  veffels 
of  a dropfical  ovarium  into  the  leifcr  pkxufes,  and  mercury  from 
the  thoracic  duft  into  feveral  laftea!  vefleis  of  the  mefentery,  and 
the  lymphatics  ot  the  loins  and  pelvis  ; it  goes  backwards  alfo  ia 
the  hepatic  plexufes;  butlconfefsl  never  fucceedsd  in  the  joints? 
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veins ; thofe  humours  only  excepted,  which  are  ex- 
haled or  difeharged  withoutfide  the  cavities  of  the 
body.  To  complete  this  circle,  it  only  remains  for 
us  to  find  out  a courfe  for  the  blood,  from  the  right  to 
the  left  cavities  of  the  heart:  but  then  this  fuppofes  us 
to  be  firft  acquainted  with  the  hiftory  of  the  heart, 
and  the  pulmonary  veffels. 

CHAP.  V. 

Of  the  Heart. 

LXXVII.  ^'T^HE  fabric  of  the  thorax,  compofed  of 
A bones  and  cartilages  in  general,  re- 
fembles  a truncated  cone,  as  we  fhall  afterwards  re- 
mark. The  lateral  parts  of  this  cone  are  two  mem- 
branous bags,  terminated  above  by  an  obtufe  end  at  the 
firfl  rib,  where  they  lie  very  near  together,  and  are 
diflinguifhed  by  the  interpofed  cellular  fubflance  only. 
The  obliquity  of  the  plane,  dividing  thefe  two  bags,  is 
fuch,  that  the  right  is  much  the  broadefl,  and  ad- 
heres in  its  defeent  all  along  to  the  whole  middle  of 
the  flernum;  but,  in  its  defeent,  is  inclined  to  the  left 
fide,  and  comes  from  the  margin  of  the  fternum  itfelf; 
while  the  left  bag  defeends,  not  from  the  fternum, 
but  from  the  cartilaginous  ends'  of  the  ribs.  The 
inner  central  Tides  of  thefe  bags,  oppofed  one  againft 
the  other,  make  up  what  anatomifts  call  the  tnedia- 
finum.  Thefe  bags  have  no  where  any  communica- 
tion one  with  the  other  ; fo  that  the  right  may  be 
opened,  and  the  lungs  therein  may  be  deftroyed,  with 
out  injuring  the  left.  But  the  fimple  denfe  mem- 
brane, which  forms  thefe  bags  outwardly  invefted 
w'ith  the  cellular  fubftance,  is  called  ih.c  pleura  ; being 
harder  than  the  peritonaeum,  efpecially  where,  it  ad- 
heres to  the  back  ; but  is  fomewhat  Ibfter  in  its  fore 
part,  and  is  almoft  deftitute  of  feeling''®.  The  capa- 
city 

It  indeed  wants  that  degree  of  fenGbllity  which  other  parts 
^ow  that  are  furnifhed  with  more  nerves;  but  whether  the 

pleura. 
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city  of  the  mediaftinum,  or  that  interval  which  lies  be- 
twixt the  right  and  left  bag,  broadeft  above,  and  like- 
wife  below,  contains  the  thymus,  and  fome  conglobate 
glandules,  fat,  and  velfels,  and,  in  fome  difeafes,  pus. 

LXXVni.  Below,  the  fame  bags,  growing  broader, 
depart  one  from  the  other,  and  leave  a capacity  thro’ 
the  whole  middle  part  of  their  extent,  by  which  the 
faid*  bags  are  divided  one  from  the  other.  And  this 
capacity  is  that  of  the  pericardium.  But  the  bags  of 
the  pleura  on  each  fide  of  the  pericardium,  defcending 
both  before  and  behind  it,  terminate  finally  on  the 
diaphragm,  about  the  fifth  or  fixth  rib ; and  on  this 
their  bafe  is  cut  off  obliquely,  fo  that  each  cavity  is 
before  fhorter  in  the  fore  part,  as  behind  they  defcend 
longer  and  lower,  in  fuch  a manner  as  to  be  hollow  in 
the  upper  part.  Thefe  bags  contain  the  lungs.  The 
back  parts  likewife  of  thefe  bags  are  more  tender; 
and  though  they  lie  near  to  each  other,  are  yet 
feparated  by  the  cellular  fubflance  which  terminates 
in  the  pericardium,  and  includes  the  aorta,  together 
with  the  oefophagus;  and  this  we  call  the  fojlerior 
mediafiinum.  The  triangular  produftions  of  the  fides 
of  the  mediaftinum  form  the  ligaments  of  both  lobes 
of  th6  lungs. 

LXXIX.  The  pericardium,  or  third  bag,  which  firfl! 
the  cellular  fubflance,  and  then  the  conjoined  pleura, 
loofely  cover  on  all  fides  as  an  outer  coat,  touches 
the  fternum  indeed  but  by  a very  fmall  part;  fince 
the  lungs,  when  diflcnded,^  cover  the  heart  almoft 
wholly  before,  and  interpofe  betwixt  the  fternum 
and  pericardium  in  their  lower  part;  and  the  me- 
diaftinum, gradually  diverging  towards  the  left  fide, 
forms  quite  a narrow  interval  under  the  lower  end 
of  the  thymus,  clofe  to  which  the  lungs  meet  on  each 
fide:  but  this  fituacion  you  will  derange,  unlefs  you 
are  very  careful  in  your  manner  of  opening  thq 
D 4 thorax 

pleura,  in  proportion  to  its  want  of  nerves,  is  perfeftly  deftitute 
of  the  feeling  power,  we  fliall,  when  opporcunity  offers,  make  far- 
ther inquiry  ^CCCLXV). 
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thorax.  The  pericardium  has  a broad,  but  fomewhat 
round,  bafis,  adhering  to  the  tendinous  part  of  the 
diaphragm,  and  by  a fmall  part  to  the  flefhy  fub- 
ftance  of  the  feptum  on  the  left  fide  about  the  fifth 
or  fixth  rib.  In  young  fubjefts  it  adheres  more  laxly; 
but  in  adults  very  firmly,  by  the  cellular  fubftance 
fpreading  broader  to  the  right  and  narrower  towards 
the  left.  It  is  fomewhat  larger  than  the  heart;  which, 
therefore,  may  move! freely  therein.  This  membra- 
nous capfule  or  fence  of  the  heart,  was  never  known 
to  be  abfent 

LXXX.  Upwards  the  pericardium  grows  gradual- 
ly narrower,  ending  above  the  heart  in  an  obtufe  coni- 
cal appendix,  extended  over  the  coats  of  the  large 
blood-veffels  almoft  to  the  upper  edge  of  the  fternum. 
It  adheres  firft  to  the  inferior  branch  of  the  right  fu- 
perior  pulmonary  vein;  then  to  the  vena  cava;  after 
that  to  the  aorta,  on  its  acceffion  to  which  it  rifes  high- 
er up;  then  it  adheres  to  the  defcending  trunk  of  the 
fame  veffel,  and  to  the  dudtus  arteriofus;  from  hence 
it  is  fpread  upon  the  left  branch  of  the  pulmonary 
artery ; then  on  both  branches  of  the  left  fuperior  pul- 
monary vein.  On  the  back  part  it  is  again  attached 
to  the  right  pulmonary  vein ; then  to  the  left  finus,  to 
both  pulmonary  veins  on  the  left  fide,  and  to  the  au- 
ricle of  the  fame  fide;  from  thence  it  proceeds  a long 
way  from  the  pulmonary  vein  even  to  the  inferior  ca- 
va. then  to  the  feptum  of  the  finufes,  then  to  the  in- 
ferior cava.  Befides,  it  goes  to  the  pulmonary  artery, 
its  right  branch,  and  the  aorta  under  the  origin  of 
the  large  branches,  in  fuch  a manner  as  to  furround 
both  arteries  with  a cylindrical  production  of  its  fub- 
flance,  whence  it  appears  like  a kind  of  partition  be- 
tween every  tw'o  neighbouring  velfels.  Thus  alfo  it 
contains  the  vena  cava  fuperior  as  in  a ring,  the  ante- 
rior and  pofterior  cavities  of  the  pericardium  being 

freely 

Nor  is  it  really  v;ant!ng  in  fonie  quadrupeds,  as  the  hedge- 
hog, to  which  it  has  been  refufed,  but  only  more  tightly  tied  t<5 
the  heart. 
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freely  continued  between  that  vein  and  the  aorta.  In 
Hke  manner  it  furrounds  the  inferior  cava.  But  this 
fheath,  by  which  the  veffels  are  furrounded,  preferves 
its  nature  only  for  a fliort  fpace,  and  immediately  re- 
turns to  the  heart  with  thofe  large  veffels  to  which  it 
ferved  as  an  external  coat.  It  alfo  fends  a cellular  fa- 
bric like  a fheath,  along  with  the  great  arteries  and 
veins,  to  the  lungs 

LXXXI.  The  arteries  of  the  pericardium  are  either 
from  thofe  of  the  thymus,  which  accompany  the  up- 
per and  lower  phrenic  nerves,  or  from  the  larger  phre- 
nic arteries,  from  the  branches  of  the  mammaries  and 
mediaflinals,  the  bronchial,  oefophagal,  and  pofterior 
mediaftinal  arteries,  or  from  the  coronaries  which  in- 
ofculate  with  the  bronchials  and  others.  The  venous 
trunks  of  the  pericardium  have  a like  origination,  but 
appear  with  mofl;  evident  anaftomofes  from  thofe  of 
the  right  into  the  others  of  the  left  fide.  The  nerves 
of  the  pericardium  are  from  the  fuperficial  branches 
of  the  cardiacs. 

LXXXII.  That  which  makes  the  proper  fubftance 
of  the  pericardium,  is  a ftrong,  white,  compadl  mem- 
brane, more  robuft  than  the  aorta  itfelf,  through 
which  the  nerves  of  the  heart  and  fome  fmall  veffels 
defeend.  Its  outer  furface  being  fpread  with  the 
cellular  fubftance,  gives  it  there  a fomewhat  rough 
appearance,  while  internally  it  appears  highly  polifti- 
ed,  and  moiftened  on  all  fides  by  a watery  vapour. 
This  vapour,  which  we  have,  times  without  number, 
obferved  in  the  living  animal,  compofes  fome,  though 
naturally  a very  fmall  quantity,  of  a water  within  the 
pericardium;  which  is  either  Ijmpid,  yellowifii,  or 
reddilh,  and  fubvifeid  or  gelatinous;  by  difeafe,  it 
is  fometimes  increafed  to  an  immenfe  quantity ; yet  the 
cxiftence  of  fuch  ^ water  here  is  injudicioufly  denied 

by 

It  18  more  rare,  and  belongs  only  to  varieties,  when  appen- 
dices are  found  in  the  pericardium ; fuch  as  I have  feen  feut  to  the 
under  lobe  of  the  lungs  of  the  left  fide,  an  inch  long,  and  even 
Eanre. 
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by  fome.  The  water  of  the  pericardium  is  of  a lym- 
phatic nature;  becaufe  by  heat  it  hardens  into  a 
jelly;  and  from  hence  fmall  fibres  and  a cellular  fub- 
flance  are  often  found,  in  fome  difeafes,  mixed  with 
the  natural  vifcous  humour  which  every  where  cx- 
fudes  from  the  heart  and  its  pericardium.  This  li- 
quor is  feparated  without  any  intermediate  glandules, 
or  any  vifible  pores,  from  the  fmall  exhaling  arteries 
of  the  heart,  auricles,  and  pericardium;  as  may  be 
proved  by  a fimilar  tranfudation  of  water  or  filh-glue 
injected  into  the  large  arteries. 

LXXXIII.  The  ufe  of  the  pericardium  is  to  con- 
tain the  heart  along  with  this  vapour  ; and  to  fupport 
and  ftrengthen  it  as  a fulcrum  or  prop,  that,  in  con- 
tradlion,  the  fibres  of  the  heart  may  be  drawn  toge- 
ther w’ithout  difiorting  the  large  blood- veffels,  and  that 
by  its  vibration  may  not  be  fenfible  of  altering  the 
pofition  of  ' he  body.  For  thefe  reafons  we  find  it  in 
all  animals  that  have  a true  heart.  A watery  va- 
pour here  bedews  the  heart,  which  is  hotter  and 
quicker  moved  than  other  parts,  fo  as  to  hinder  at- 
trition and  cohefion  betwixt  it  and  the  pericardium ; 
but  when  this  vapour  is  dried  up,  or  deficient,  the 
pericardium  adheres  either  to  fome  one  part  only  of 
the  heart,  or  to  its  whole  furface,  fo  that  it  fometimes 
feerns  to  be  entirely  wanting. 

LXXXIV.  Nature  hath  given  a heart  to  molt  ani- 
malsevv“n  to  many  infers  and  worms:  to  others 
fhe  hath  denied  it ; and  thefe  are  the  mod:  fimple  of 

all 

heart,  whh  refpeft  to  the  cavities,  and  the  veffels  which 
correfpond  ihefe  caviiles,  may,  in  the  more  perfeft  animals,  be 
divided  into  two  ckffes.  For  thofe  animals  which  have  no  real 
Inngs  to  cooiplete  refpiration  and  circulation,  are  furniihed  only 
with  a biloculir  heart,  one  linus  which  receives  the  blood,  and 
one  ventricle  which  fends  out  an  artery  ; as  in  fifties,  and  almofl  al 
amphibia.  But  a quadrilocular  heart  is  always  an  attendant  up- 
on real  lungs,  receiving  a great  part  of  the  blood,  and  It  is  ob- 
ferved  to  be  for.-ned  of  :wo  Gnufes,  with  as  many  correfponding 
veins,  and  of  two  ventricles  fending  out  two  arteries;  as  in  qua- 
drupeds, birds,  cetacea,  if  we  credit  Raius. 
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all  animals,  even  very  large  ones,  though  they  are  irri- 
table throughout  their  whole  body ; as,  for  inftance,  he 
prickly  hydra.  Thofe  animals  who  have  no  hearts, 
have  alfo  no  veflels. 

LXXXV.  The  veins  which  carry  back  the  blood 
from  the  whole  body  to  the  heart,  if  we  except  thofe 
of  the  lungs,  are  reducible  to  two^h  The  cava  is  im- 
properly named  in  the  fmgular  by  anatomifts,  fince  it 
is  no  where,  or  for  a very  fhort  fpace,  one  fingle 
trunk.  The  lower  of  the  two  large  veins,  which  is 
the  biggeft  of  them  in  man,  afcends  immediately  above 
the  diaphragm  from  the  right  fide,  towards  which  it 
is  a little  convex  or  gibbous,  to  its  union  with  the 
upper  cava;  and,  together  with  that  in  its  back  part, 
forms  a middle  partition  betwixt  the  right  and  left 
fin  us : but  the  left  fide  of  the  venous  tube  degenerates 
into  the  right  auricle,  whofe  fibres  are  a continuation 
from  thofe  of  the  cava.  What  we  have  here  faid  of 
the  lower  cava  is  alfo  true  of  the  upper. 

LXXXVI.  Thus  by  the  meeting  of  the  upper  and 
lower  cava,  a finus  or  cavity  is  formed  with  a con- 
vexity to  the  right,  and  inwardly  filled  with  ftrong, 
flefhy  fibres,  detached  betwixt  the  two  fimple' mem- 
branes, and  varioufly  interwoven.  But  the  fame  ca- 
vity, to  the  left  and  fore  part,  dilates  forwards  into  an 
almoil  perpendicularly  oblong  or  oval  form,  and  ter- 
minates above  with  a blind-pointed  end,  which  is 
free  from  adhefion  with  the  heart,  and  lies  incumbent, 
on  the  great  artery.  This  cavity  alfo,  like  the  former, 
has  plenty  of  fiefliy  fibres  placed  betwixt  two  very  thin 
membranes,  almofi;  in  a parallel  pofition ; and  thefe 
form  a kind  of  arch,  extended  from  the  right  to  the 
left  edge  of  the  whole  cavity,  and  round  the  anterior 
half  cylinder  of  this  cavity;  and  thefe  mufcular  arches 
are  conneded  together  by  fome  of  jthe  leaft  fibres. 
This  anterior  part  of  the  cavity  is  called  the  au- 
ricle ; 

Thefe  are  very  rarely  found,  when  all  the  veins  of  the  left 
(jde  of  the  head,  the  neck,  arm,  and  thorax,  have  run  into  one 
pmraoa  trunk,  which  is  direfted  to  the  finus  of  the  venss  cavE. 
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rick;  but  that  to  the  right  and  pofterlor  part  is 
called  the  finus^^:  it  is  thin  at  the  partition  of  the 
auricles,  and  iikewife  between  the  oval  ring  and  where 
the  vena  cava  enters  the  heart.  In  this  appendix 
there  feem  to  be  three  large  mufcles,  the  anterior, 
polterior,  and  inferior! 

LXXXVII.  In  the  partition  which  feparates  the  two 
auricles,  the  bahs  lying  in  the  middle  between  the  two 
vense  cavte  is  deprefied  to  the  left  fide,  more  on  the 
upper  and  lefs  on  the  under  part  j and,  at  its  bafis, 
the  partition  is  exceedingly  thin.  I lhall  call  it  the 
oval  fojja.  It  is  bounded  on  both  fides  by  a flefhy 
column,  by  the  union  of  which  an  arch  is  formed  at 
top,  while  the  thinner  parts  at  bottom  are  turned 
backwaids  to  meet  one  another.  This  I call  the  oval 
ring;  others,  the  ijlhmus. 

LXXXVIII.  Where  the  lower  cava  opens  into  the 
right  auricle from  the  tumid  column  of  the  left  fide 
of  the  foramen  ovale  arifes  a moon-like  membrane, 
naturally  complete  in  its  figure,  and  from  its  thinnefs 
in  adults  fometimes  net-like:  and  this  being  extended 
round  the  low’cr  edge  of  the  auricle,  grows  thinner  all 
the  way,  as  it  is  incurvated  to  the  right;  but  does  not 
quite  furround  half  of  the  auricular  circumference, 
the  cavity  of  which  it  ferves  like  a partition  to  divide 
from  the  vena  cava.  This  is  called  Eufiachius’ s vahs. 
The  oval  foramen  w'e  fliall  deferibe  hereafter. 

1, XXXIX.  The  blood  of  the  two  venae  cavae  is  pro- 
pelled bv  a mufcular  force,  in  either  vein,  into  this 
atrium  or  porch  of  the  heart,  compofed  of  the  finus 
and  auricle.  Thefe  veins,  as  far  as  they  lie  within 
the  bread:,  arc  endowed  with  ftrong  and  irritable 
mufcular  fibres,  by  whofe  contraction  the  blood  is 
driven  into  the  neighbouring  auricle. 

XC.  In  like  manner,  the  auricle,  being  irritated,  is 

contracted 

The  finus  of  the  vens  cavx  is  a very  proper  name,  as  the  an- 
cient names  of  right  and  anterior  are  very  ambiguous. 

Or,  according  to  Wolfe's  opinion,  it  opens  into  each  finus  iQ 
tbs  fetus. 


Chap.V.  heart. 
contrafted  on  all  fides.  And,  firft,  by  a conftriftion 
of  its  mufcular  fibres,  the  anterior  fonicylinder  of  the 
auricle  is  reduced  to  a plane;  while  the  fame  fibres,  by 
their  contraftion,  bring  back  the  middle  arch  towards 
the  anterior  extremity  or  beginning  of  the  heart,  and 
likewife  towards  its  pofterior  extremity  or  finus.  Then 
the  appendix  to  the  auricle  defeends,  and  is  contracted 
tranfverfely  by  itfelf,  while  the  lower  part  afeends; 
and  thus  the  auricle  becomes  fhorter.  x\gain,  the 
left  edge  turns  evidently  to  the  right,  and  the  right 
edge  a little  to  the  left ; and  thus  the  auricle  is  ren- 
dered narrower,  Thus  the  blood  of  both  cavee,  be- 
ing mixed  together  in  the  beginning  of  the  heart  now 
diiencumbered,  is  driven  through  the  edges  of  the 
open  valve,  in  fuch  a manner  as  to  urge  the  valves  of 
the  right  ventricle  clofe  to  the  fides  of  the  heart. 
But  the  blood  is  now  hindered  from  returning  again 
into  the  lower  cava,  both  by  the  contraction  of  the 
auricle,  the  refifiance  of  the  fucceeding  blood  from 
the  abdomen,  and  of  the  Eu/lachian  valve;  and  up- 
wards it  is  hindered  from  afeending,  both  by  the  mo- 
tion and  weight  of  the  confequent  blood.  It  is 
driven  back,  however,  on  both  fides,  if  there  happens 
to  be  any  obftacle  in  the  lungs. 

XCI.  The  figure  of  the  heart  itfelf,  in  fome  meafure, 
refembles  half  a cone,  if  the  cone  be  fplit  into  two 
longitudinally  in  the  direClwn  of  is  axis.  It  is  almofl 
triangular;  only  the  end  of  it  is  obttife,  and  the  lower 
fide  of  it  is  flattened  in  proportion  to  the  diaphragm  on 
which  it  lies  incumbent,  and  is  thereby  fuftained.  But 
the  convex  furface  of  the  cone  is  fo  inclined  within 
the  pericardium,  under  the  great  blood-vefl'els,  as  fuf- 
fices  to  place  its  thicker  femicircular  curvature,  which 
modern  anatomifts  call  its  obtufe  margin,  direCled  to  the 
upper  and  to  the  left  fide  of  the  breafl: : in  its  lower 
and  anterior  part,  the  heart  is  alfo  extenuated  into  a 
kind  of  edge,  which  is  called  its  acute  margin;  but  the 
. point  is  turned  a little  forw'ards.  This  is  the  general 
fituation  pf  it  in  mankind;  but  in  brutes,  the  heart 

being 
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being  alrftofl;  parallel  to  the  ’larger  axis  of  the  thorax, 
its  apex  or  tips  only  extend  to  touch  the  diaphragm. 

XCn.  The  whole  heart  is  hollow,  having  its  anterior^ 
formerly  called  its  right  ventricle,  communicating  into 
the  right  auricle  and  finus'”,  which  is  broad  and  fha- 
ped  like  the  fourth  part  of  a cone ; not  fo  long  as  the 
pofterior  left  ventricle,  but  larger ; and  it  terminates 
in  the  fhorter  tip  of  the  bifurcated  apex  of  the  heart. 
The  mouth  of  this  ventricle,  where  it  opens  into  th« 
auricle,  is  elliptical;  and  terminated  by  a white  gluti- 
nous margin,  more  callous  than  tendinous : over  this, 
plates  of  mufcular  fibres  are  fpread,  and  fome  fat  lies 
outwardly  upon  thefe. 

XCIII.  From  this  callous  margin  is  extended,  within 
the  heart,  a membranous  ring,  formed  by  a redupli- 
cation of  the  internal  membrane  of  the  auricle,  ex- 
tended fo  as  to  float  within  the  ventricle  to  which  it 
was  before  continuous.  But  this  fame  ring,  in  that 
part  which  fluctuates  in  the  ventricle,  is  fo  fplit  or 
divided  into  three  unequal  triangular  portions,  that 
you  may  in  fome  meafure  give  them  the  name  of 
valves,  and  count  three  of  them  in  number,  although 
they  are  in  faCt  only  continued  parts  from  one  broader 
ring,  Thefe  were,  by  the  ancients,  named  triglochines, 
or  valvules  tricufpidales^'^ . 

XCIV.  That  part  of  thefe  valves  which  lies  next  to 
the  fades  of  the  heart  is  ftrengthened  by  tendinous 
fibres,  which,  meeting  together  in  their  courfe,  are 
inferted  by  very  ftrong  cords,  partly  into  the  fides  of 
the  heart,  and  partly  into  papillary  or  cylindrical  muf- 
cles,  which  arife  upward  from  the  left  fide  of  the  right 
ventricle  towards  its  right  fide.  The  largefl;  of  thefe 
mufcular  columns  is  that  which  anfwers  to  the  biggefl 
of  the  valves,  which  is  both  the  uppermoll  and  that 
which  anfwers  to  the  adjacent  mouth  of  the  pul- 
monary 

I call  it  the  ventriculus  pulmonaris,  fince  it  alone  conveys  the 
blood  into  the  lungs,  and  is  wanting  in  animals  which  draw  in  a" 
great  deal  of  blood. 

It  is  a better  name,  valvula  venofa  vcntriculi  pulmcnari!, 
as  it  pointedly  marks  the  courfe  of  the  venous  blood* 
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inonary  artery.  The  lead  of  them  is  the  lowed,  and 
is  fituated  before  the  acute  margin. 

XCV.  The  ufefulnefs  of  this  valve  is  evident  e- 
nough;  for  the  right  auricle  (XC.)  being  contradled, 
the  blood  contained  in  the  right  porch  of  the  heart,  at 
the  loofc  extremity  of  the  auricle,  being  impelled  front 
the  circumference  towards  the  axis,  like  a v/edge,  fe- 
parates  the  pendulous  portions  of  the  ring,  called  tri^ 
cufpid  valves,  and  preiTes  them  to  the  Tides  of  the 
heart.  Thus  is  filled  the  right  ventricle  of  the  heart, 
while  the  uppermod  valve  (XCIV.)  diuts  the  pul- 
monary artery,  led  the  blood,  by  the  weak  impulfe 
of  the  auricle,  (hould  flow  into  that  ajrtery:  the  blood 
thus  received,  and  confined  within  the  right  ventricle 
of  the  heart,  is,  by  the  drong  contraftion  thereof, 
more  powerfully  expelled  into  the  artery. 

XCVI.  The  fenfible  fleih  of  the  heart,  being  irri- 
tated by  the  quantity  and  weight  of  this  warm  blood, 
is  thereby  folicited  to  a contradlion : for  that  the 
heart,  being  irritated,  will  contraft  itfelf  in  a perfoa 
dying,  or  even  lately  dead,  is  proved  by  injedions  of 
water,  and  inflations  of  air,  whereby  the  heart,  then 
quiefeent,  is  recalled  to  its  motion. 

XCVII.  The  beards  motion  is  performed  by  m&fcu- 
lar  fibres  ; the  originations  of  which,  in  general,  are 
from  rings  formed  of  the  cellular  fubdance,  com- 
pacted into  a callous  ligament,  agreeable  to  the  de- 
feription  given  in  XCIL  and  with  which  all  the  larger 
blood-vedels  at  their  opening  into  the  heart  are  fur- 
rounded.  From  thence  the  fibres,  which  arid,  de- 
feend  gradually  in  an  oblique  winding  courfe  towards 
the  left  fide,  and  forward  to  the  apex,  in  many  dif- 
tinCt  plates,  and  fometimes  a little  traverfing  each 
other,  the  middle  ones  being  the  mod  tranfverfe, 
while  the  outermod  and  innermod  defeend  in  a 
ftraighter  line.  In  the  flat  fide  of  the  heart  (XCI.) 
there  are  few  fibres;  and  fo  thin,  that  when  you 
have  removed  the  fat,  the  cavity  appears  aimed  un- 
covered. That  which  is  called  the' left  ventacie,  is, 

however, 
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however,  very  firmly  invefted  by  the  fibres ; which, 
after  furrounding  the  fame  ventricle,  form  a flight  de- 
cuflfation  in  the  feptum  cordis  with  the  fibres  of  the 
right  ventricle,  and  are  interwoven  with  them.  Some 
oi  thefe  fibres  defcend  into  the  cavities  of  the  ven- 
tricles, and  form  there  the  flefhy  columns  mentioned 
at  XCIV.  Others  at  the  tip  of  the  heart,  are  wound, 
in  a vortical  or  whirling  pofition,  the  two  horns  end- 
ing by  a ftrong  fafciculus  or  bunch  in  each  ventricle. 
A very  thin  and  finooth  membrane  covers  the  external 
and  internal  furface  of  thefe  fibres ; but  the  external 
membrane,  efpecially  where  it  is  fpread  over  the  coro- 
nary veflels,  contains  much  fat  beneath  it.  1 have,  for 
my  own  parr,  not  been  able  to  diflinguifli  any  thing 
more  particular  in  the  mufcular  fabric  of  the  heart, 
with  any  tolerable  degree  of  evidence;  becaufe  it  is  the 
peculiar  property  of  the  fibres  in  the  heart  to  join  toge- 
ther in  branchy  appendices  or  heaps,  in  fo  ftrift  union, 
that  they  cannot  be  feparated  without  laceration. 

XCVIII.  But  there  are  feveral  eminent  anatomifts, 
whofe  ingenuity  and  communicative  freedom  I re- 
fpecl,  who  have  reprefented  and  deferibed  thofe  fibres 
difplayed  and  feparated  ; namely,  the  external  fibres 
of  the  heart,  comipon  to  both  ventricles,  defeending 
to  the  tip,  and  then,  taking  another  courfe,  to  infert 
themfelves  into  the  feptum ; others  again,  at  the  tip, 
to  perforate  the  left  ventricle,  and  return,  in  a con- 
trary courfe,  to  the  bafis  along  the  inner  furface  of 
the  faid  ventricle.  But  the  middle  fibres,  betwixt 
the  aforefaid  inner  and  outermofl;  ones,  being  vari- 
oufly  inclined  towards  the  bafis,  form  the  feptum. 
And  others  have  given  us  figures  and  deferiptions  of 
ftill  different  orders  of  fibres,  of  which  the  outermofl 
run  counter  to  the  innermoft,  while  the  interme- 
diate are  tranfverfe.  To  which  deferiptions,  as  they 
are  not  much  different  from  my  own  obfervations, 
1 fhall  make  no  oppofition,  although  I have  never 
been  able  to  fee  this  difpofition  of  them  fufficiently 
2 ma- 
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manifefl:,  and  am  acquainted  with  great  anatomifts 
who  have  not  been  more  fuccefsful  than  niyfclf. 

XCIX.  Thefe  fibres  of  the  heart,  like  other  muf- 
cles,  are  furnillied  with  nerves  of  their  own,  very  nu- 
merous and  of  various  origin.  The  firft  and  upper- 
moft  are  on  the  left  fide  from  the  ganglion  of  the 
intercoftal  with  the  uppermoft  cervical  nerve.  With 
thefe  are  joined  others  from  the  pharyngeal  plexus  of 
foft  nerves ; others,  produced  from  the  pharyngeal 
and  gloflb- pharyngeal  ganglions,  are  mixed  with 
them ; others  alfo  are  added  from  the  trunk  of  the 
intercoftal  nerves ; and  others  from  the  middle  gan- 
glion feated  on  tfie  ftraight  mufcle  about  the  paflage 
of  the  thyroid  artery,  which  has  branches  both  from 
that  uppermoft  nerve  and  from  the  trunk  of  the  in- 
tercoftal and  phrenic  nerves.  Others  come  from  the 
recurrent  nerve  of  the  eighth  pair.  The  nerves  of 
the  heart,  originating  from  thefe  fources,  (wove  toge- 
ther into  a plexus,  partly  before  the  great  artery,  in 
which  the  following  ones  are  mixed  together;  and 
partly  forming  feveral  fmall  plexufes  between  the 
afpera  arteria  and  the  large  arteries  going  out  of  the 
heart),  form  one  or  more  plexufes  out  of  the  nerves 
of  the  right  and  left  fide;  which  plexufes  are  com- 
monly joined  together,  though  fometimes  they  are 
diftincf.  From  this  fame  plexus,  or  plexufes,  other 

VoL.  I.  E nervous 

Upon  comparing  my  own  obfervations  with  Anderfch’s  and 
N^ubaver’s  defcription  of  the  cardiac  nerves,  I fee  that  the  rife  oo 
each  fide,  courfe,  and  manifold  intermixture  of  the  cardiac  nerves, 
if  you  except  the  deeper  defcent  of  the  eighth  pair  of  the  left  fide 
into  the  thorax,  and  the  more  remote  origin  of  the  recurrens 
arifrng  from  thence,  are  very  fimilar;  fo  that  1 have  nothing  to  add  ; 
But  among  the  cardiac  branches  I found  a greater  one  in  feveral 
fubjects  ; of  which,  as  it  is  not  fufficiently  underllood,  I fhal!  add 
a defcription.  From  the  great  cardiac  plexus,  which  the  ufual 
filaments  form,  five  or  fix  fmall  nerves,  forming  a net- work,  at 
length  run  together  Into  one  trunk,  a little  lefs  than  the  recurrent ; 
while  it  defeends  into  the  foft  cellular  fubftance,  clofe  to  the  afpera 
arteria,  it  runs  with  the  various  furrows  of  the  plexus  pulmonaris 
out  of  the  eighth  pair  ; then  it  Is  divided  between  the  aorta  and 
pulmonary  artery  into  two  branches,  and  ends  partly  in  thefe  ar- 
teries and  partly  in  the  right  fide  of  the  heart. 
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nervous  twigs  pafs  betwixt  the  aorta  and  pulmonary 
artery  to  the  right  artery  of  the  heart;  others  crofs  the 
pulmonary  artery,  and  go  betwixt  it  and  the  left  auricle 
to  the  coronary  artery  of  the  fame  iide ; others  behind 
the  pulmonary  artery  to  the  fame  coronary  ; and 
others,  again,  defeend  very  deeply  behind  the  pulmo- 
nary artery  to  the  left  finus  and  flat  furface  of  the  heart. 
To  the  cardiac  plexus,  above  deferibed,  other  large 
nerves  accede  from  the  fifth  and  lower  cervicals,  and 
fometimes  from  the  phrenic  nerve,  and  from  a gang- 
lion of  the  loweft  cervical  with  the  intercoftal,  to  which 
join  large  roots  from  the  lowefl  cervical  nerves.  The 
laft  deferibed  nerves,  which  are  larger,  fofter,  and 
more  tranfverfely  difpofed,  are  partly  mixed  with  the 
foregoing  plexus,  and  partly  go  to  the  lungs.  Laftly, 
there  are  fome  fmall  branches,  uncertain  as  to  courfe 
and  number,  which  join  the  cardiac  plexus  from  the 
recurrent  and  eighth  pair  of  nerves;  and  making  vari- 
ous inofculations  with  the  intercoffals,  are  confounded 
with  thofe  of  the  eighth  pair.  As  for  thofe  nerves, 
which  fome  eminent  anatomifts  have  feen  afeending 
from  the  great  abdominal  plexus  to  the  heart,  through 
the  foramen  of  the  vena  cava,  I have  never  been  able 
to  find  fuch  ; although  it  is  eafy  enough  to  difeover 
the  diaphragmatics  in  that  place,  having  ganglions  pe- 
culiar to  themfelves,  of  which  thofe  anatomifts  make 
no  mention. 

C.  That  thefe  nerves  conduce  powerfully  to  move 
the  heart,  is  the  opinion  of  eminent  anatomifts,  from 
a confideration  of  the  common  nature  of  mufcles ; and 
from  the  increafe  which  follows  in  the  heart’s  motion, 
by  irritating  the  eighth  pair  of  nerves,  either  at  the 
brain  or  the  fpinal  medulla;  and  from  the  languor 
that  enfues  upon  tying  thofe  nerves,  which  proves  fatal, 
either  fuddenly  or  w’ithin  a few  days,  even  though 
you  happen  to  make  the  ligature  on  but  a few'  of  the 
nerves  that  come  to  the  heart;  for  the  intercoftal,  and 
el'pecially  thofe  from  the  ganglion  of  the  upper  tho- 
racic, cannot  be  tied. 
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CL  But  that  there  are  ftill  other  caufes,  befides 
that  of  the  nerves,  conducing  to  the  motion  of  the 
heart,  we  are  perfuaded  froih  obferving  its  motion  un= 
difturbed  by  the  irritation  of  all  the  nerves  in  the  li- 
ving animal ; from  its  remaining  after  the  greateft 
wounds  of  the  head,  and  even  of  the  cerebellum  and 
medulla  fpinalis ; likewife  from  its  motion  when  torn 
out  of  the  breaft  j chiefly  in  thofe  animals  whofe 
lungs,  being  impermeable,  make  no  refiftance  to  the 
heart’s  motion;  for  the  motion  of  the  heart  is  ob- 
ferved  to  be  very  vigorous  in  the  foetus  before  the 
brain  is  well  formed,  and  likeWife  in  animals  want- 
ing the  head.  And  all  our  experiments  agree  in 
this,  that  the  quiefcent  heart  in  dead  or  dying  ani- 
mals, when  irritated  by  heat,  vapours,  poifons,  and 
efpecially  impelled  flatus,  watery  liquors,  wax,  or 
blood,  or  on  receiving  an  eledlric  fpark,  immediately 
contracts  itfelf,  putting  all  its  fibres  into  a rapid  motion^ 
by  a force  fometimes  common  throughout  the  whole 
heartj  and  fometimes  qlfeding  only  a particular  part 
of  it. 

CII.  Thus  then  we  fee,  that  there  refides  in  the 
heart  a kind  of  impatience  of  ftimulus ; fo  that  even 
in  the  vifcus,  when  almofl;  dead,  wrinkles,  and  mo- 
tions of  different  kinds,  appear  to  be  propagated  along 
its  furfaccj  from  places  as  it  were  irradiating  from 
points ; again,  the  heart,  when  torn  out  and  cold,  on 
being  pricked,  inflated,  or  irritated,  contradts  itfelf; 
and  its  fibres,  when  difledted,  corrugate  themfelves 
orbicularly,  when  there  is  neither  nerve  nor  artery  to 
bring  it  fupplies  of  any  kind.  This  irritability  is 
greater,  and  remains  longer  in  the  heart,  than  in  any 
other  part  of  the  body;  feeing,  by  ftimulating  it,  the 
motion  of  the  heart  may  be  renewed  at  a time,  when 
that  of  no  other  mufcle  can^  The  heart  of  the  foetus 
is  moft;  irritable,  as  well  as  larger,  in  proportion,  than 
in  adults ; and  moll  tenacious  of  its  motion,  even  in 
the  cold.  That  motion  is  -peculiar  to  the  heart  itfelf; 
coming  neither  from  the  brain,  nor  the  foul ; feeing 
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it  remains  in  a dead  animal  even  when  the  heart  is 
torn  out  of  the  breaft;  neither  can  it,  by  any  act  of 
the  will,  be  made  either  quicker  or  flower. 

cm.  It  is,  therefore,  evident,  that  the  flimulus,  oc- 
cafioned  by  the  impulfe  of  the  venous  blood,  caufes  the 
heart  contrail  itfelf ; and  that  this  contraftion  is  con- 
vulfive,  made  with  great  celerity,  and  a manifefl  cor- 
rugation of  the  fibres;  whereby  the  whole  heart  be- 
comes fltorter,  thicker,  and  harder;  fo  that  the  left 
ventricle  is  drawn  fomewhat  towards  the  feptum  of  the 
heart,  and  the  right  one  much  more.  The  bafe  alfo 
advances  towards  the  apex;  but  the  apex  more  evi- 
dently towards  the  bafis.  This  I have  often  obferved 
with  the  greateft  certainty  in  diffecting  brute  animals; 
fo  that  thofe  learned  gentlemen  mufl  have  fome  way  or 
other  been  deceived,  who  have  aflerted,  that  the  heart 
is  elongated  during  its  contraclion.  But  the  heart  does 
not  feem  to  turn  pale  in  fuch  animals  as  have  warm 
blood.  Even  thefeptumof the  heartis  rendered  fliorter, 
and  draws  itfelf  towards  the  bafis.  By  this  action,  the 
flefhy  parts  of  the  heart  fwell  inwardly,  and  comprefs 
the  blood  as  they  do  the  finger,  when  introduced  into 
its  cavities.  But  that  the  heart  is  accurately  enough 
emptied  in  this  adtion,  appears  from  the  event;  the 
evident  palenefs of  animals  whofeheart  is  white,  as  frogs 
and  chickens;  and  from  the  internal  furface  being  full 
of  eminences,  which  exactly  anfwer  to  oppofite  cavi- 
ties,  and  to  the  thick  reticular  arms  or  columns  inter- 
rupted by  finufes.  And  befides,  the  apex  of  the  heart, 
being  contraded  a little  like  a hook,  Ifrikes  againft  that 
part  of  the  pericardium  next  the  thorax  Forwards, 
there  is  alfo  a pulfation  frop.i  the  left  venal  finus ; which 
is  at  that  time  particularly  filled.  In  exfpiration,  the 
heart  ftrikes  violently  upwards  and  forwards.  The 
truth  of  both  thefe  we  know'  by  experiment. 

CIV.  The  blood,  wdiich  is  preffed  by  the  contrafted 
heart  (CIII),  endeavours  toefcape  in  all  direftions;  but 
being  driven  from  the  mufcular  fides,  towards  the  axis 
of  the  ventricle,  by  the  reaftion  of  w'hat  is  lodged  be- 
twixt 
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twixt  the  venal  ring  (XCIII.)  and  fides  of  the  heart, 
the  loofer  ends  of  the  faid  ring  are  driven  forwards 
and  extended  inward  at  the  fame  time.  By  this  ac- 
tion upon  the  whole  circumference  of  the  ring,  it  not 
only  becomes  extended  itfelf,  but,  at  the  fame  time, 
rejeds  a part  of  that  blood  into  the  right  auricle, 
which  had  before  defcended  into  the  cone  of  the  open 
valve,  whofe  fides,  now  approaching,  fhut  up  the  ve- 
nous orifice  more  clofely  as  the  heart  contrads  more 
ftrongly ; by  whofe  force  the  tricufpid  valves  as  they  are 
called,  would  be  prefled  reduplicated  into  the  auricle, 
if  the  mufcular  nipples  (XCIV.)  or  columns  did  not 
keep  down  their  edges,  and  hold  them  firmly  by  their 
contradion  (which  is  the  fame  with  that  of  the  heart) 
in  fuch  a fhape  as  will  extend  the  annexed  chords  of 
the  valve,  without  injuring  them. 

CV.  But  the  nifus  of  the  remaining  blood,  now  re- 
fifted  by  'the  tricufpids,  feeks  another  courfe ; and, 
whilfl;  the  larger  of  thofe  valves  that  is  fcated  to  the 
right  (XCIV.),  advances  from  the  fide  towards  the  axis 
of  the  heart,  this  leaves  open  the  mouth  of  the  pulmo- 
nary artery,  which  it  before  covered;  whereupon  the 
blood  preffing  the  valves  in  the  mouth  of  the  faid  artery 
clofe  to  its  fides  thus  ruflies  into  it. 

CVL  To  defcribe  this  more  particularly;  from  the 
upper  and  poflerior  part  of  the  right  ventricle,  a way 
leads  into  the  artery^  taken  in,  as  it  were,  between 
the  flefliy  parts  of  the  heart  produced,  and  ftrongly 
conneded  to  it  by  a cellular  callous  ring,  from 
whence  the  artery  afeends  to  the  left  backward,  and 
difplays  itfelf  behind  the  arch  of  the  aorta.  The 
flrength  of  this  artery  is  not  extraordinary,  being 
much  weaker  than  that  of  the  aorta.  But  from  the 
inner  furface  of  the  artery,  where  it  is  joined  to  the 
heart,  three  femilunar  valves  arife,  by  a reduplication 
of  the  arterial  membranes  extended  upwards,  and  to- 
wards the  axis,  in  an  arch  that  is  flat  or  obtufc  e- 
nough ; and  thefe  valves  always  fluduate  with  their 
edges  at  free  liberty  in  a parabolical  fliape.  The 
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middle  of  the  edges,  in  each  of  thefe  valves,  is  gene- 
rally divided,  fometimes  in  the  fcetus  itfelf,  by  a fmall, 
denfe,  callous  body,  of  a conical  fnapc,  but  made  up 
of  inclined  planes  ; whereby  each  whole  valve,  in  it- 
felf  refembling  an  half-moon,  is  thereby  again  fubdi- 
vided  into  two  lefs  half-moons.  Betwixt  the  two 
membranes  of  the  valve,  appear  fome  mufcular  or 
tendinous  fibres,  partly’in  a tranfverfe  pofition  ; fome 
of  which  hold  faft  the  valve  to  the  next  contiguous 
fide  of  the  heart,  leaving  fometimes  fpaces  betwixt 
them  in  a reticular  manner.  Other  fibres  afeend 
from  the  bafis  of  the  valve ; and,  by  growing  to  the 
callous  corpufcle,  draw  back  the  faid  valve,  and  open 
the  fmus. 

evil.  Each  of  thefe  valves,  in  conjunclion  with 
the  fides  of  the  artery  here  diverging,  intercept  a 
fpace,  which  is  blind  or  impervious  downward  ; but 
open  upward  in  a parabolical  fliape,  as  we  obferved 
of  the  valves  in  the  veins  (XLIX.)  When,  therefore, 
the  blood  is  impelled  from  the  Tides  towards  the  axis 
of  the  contrafting  heart,  it  endeavours  lo  cfcape  in 
the  diredion  of  the  faid  axis ; and,  by  rufhing  forth 
like  a wedge,  betwixt  the  valves,  preffes  their  loofc 
Tail-like  edges  againfl:  the  Tides  of  the  pulmonary  ar- 
tery, fo  as  to  run  freely  out  of  the  heart.  The  truth 
of  this  appears  from  the  fabric,  from  injections,  and 
from  ligatures,  which,  by  obflrufling  the  lungs,  will 
not  fuifer  the  large  cavities  in  the  right  Tide  of  the 
heart  to  be  emptied. 

CVIIl.  The  blood  now  received  Into  the  pulmonary 
artery,  goes  on  then  to  make  its  circulation  through  the 
lungs.  That  artery  is  firft  divided  into  two  branches; 
of  which  the  left,  being  lefs  and  Ihorter,  enters  di- 
rcdly  into  the  fubftance  of  the  lungs ; but  the  right 
branch,  being  larger  and  longer,  palles  tranfverfely 
through  the  arch  of  the  aorta;  and,  after  going  a little 
way  behind  the  faid  aorta,  enters  the  correfponding 
lungs  of  the  fame  fide.  From  each  of  thefe  br.anches, 
by  a 'multiplied  fubdivifion,  arife  the  very  lead  ar^e- 
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ries,  fome  of  which  tranfmit  the  blood  direftly  Into 
the  continued  fmall  veins,  and  others  exhale  part  of 
its  aqueous  juices  into  the  pulmonary  cells.  That  the 
blood  goes  thus  directly  from  the  arteries  into  the 
pulmonary  veins,  appears  evidently  from  their  ftruc- 
ture  ; alfo  from  a ligature,  which,  intercepting  the 
blood’s  courfe,  while  the  heart  and  lungs  ftill  urge  it, 
caufes  an  aneurifmatic  dilatation  of  the  artery  j and 
from  polypufes,  by  which,  the  mouth  of  the  pulmo- 
nary artery  being  obftrufted,  the  right  cavities  of  the 
heart  become  monftroufly  enlarged,  and  at  length 
burft,  while  the  left  remain  empty.  Laftly,  from  in- 
jedlions;  for  w'ater,  fifh-glue,  and  milk,  are  very  eahly 
forced,  from  the  pulmonary  artery  into  the  vein,  and 
from  thence  into  the  left  cavity  of  the  heart.  But 
the  direft  anaftomofes  or  final  openings  of  the  arte- 
ries into  the  veins  in  the  lungs,  is  proved  even  to  the 
fight  by  the  microfcope,  in  frogs,  &c. 

CIX.  Nor  can  the  blood  which  has  once  entered  the 
pulmonary  artery  return  back  again  upon  the  heart ; 
becaufe  the  valves  therein  (CVI.)  are  of  fuch  dimen- 
fions,  that  when  difiended,  they  perfedly  fhut  up  the 
opening  at  the  heart  j and  are  fo  firong  that  they  refill; 
a much  greater  force  than  the  contraftion  of  the  pul- 
monary artery,  without  being  confirained  to  yield. 
However,  fometimes,  from  a greater  contra£li!e  force 
of  the  artery,  they  grow  fomewhat  callous ; or,  from  a 
laceration  of  their  outer  membrane,  a bony  matter  is 
poured  in  betwixt  the  duplicature  of  the  valves.  For, 
when  the  blood,  by  the  contraSion  of  the  artery,  re- 
turns towards  the  heart,  it  meets  and  enters  the  open 
fail-like  concavities  of  the  valves  (CVII.)  which  are  by 
that  means  expanded,  and  driven  together  tow'ards  an 
axis  in  the  middle:  whence  the  valves,  once  expanded, 
quite  fhut  up  the  mouth  of  the  artery,  fo  as  to  leave  not 
the  lead  flit  open  ; for  any  opening  that  might  be  left, 
is  precluded  by  the  fmall  callous  bodies  remarked  at 
CVI. 

CX,  The  fulmonary  veins ^ of  which  we  fhall  fay 

E 4 more 
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more  hereafter,  gather  into  larger  branches,  which, 
at  laft,  terminate  in  four  (feldom  two,  and  ftill  more 
rarely  inro  five)  trunks  ; to  which  it  has  been  cufto- 
mary  to  affix  a name  in  the  fmgular,  by  calling  them 
\ht  pulmonary  vein  Thcfe  enter  the  cavity  of  the 
pericardium,  from  whence  they  receive  an  external 
covering;  and  are  then  inferted  at  angles  into  the 
fquare  left  ox  pojlerior  finus,  which  is  fometimes  like- 
wdfe  called  the  pulmonary  finus.  In  this  courfe  the 
upper  veins  defcend  as  the  lower  ones  afcend.  But 
that  thefe  veins  bring  their  blood  towards  the  heart, 
in  the  fame  diredion  with  the  finus  into  which  they 
open,  is  proved  by  a ligature,  which  caufes  a tur- 
gefcence  or  fwelling,  from  the  blood  retained,  betwixt 
the  ligature  and  the  lungs. 

CXI,  This  pulmonary  finus,  which  is  almofl;  of  a 
cubical  figure,  being  firmly  built  of  divers  bundles  of 
fibres  running  betwixt  two  membranes,  has,  forw’ard 
and  to  the  right,  one  fingle  fide  or  partition,  in  com- 
mon to  itfelf  and  the  right  finus  (LXXXVl.);  but  for- 
ward and  to  the  left  fide,  it  goes  into  a conical  appen- 
dix, which  is  divided  into  proceffes  or  indentations, 
like  a cock’s  comb  ; and,  after  two  or  three  ferpentine 
turnings,  makes  what  is  called  the  left  auricle^mcnxnhtT\t 
on  the  left  ventricle,  and  pointing  forw'ards.  Some  of 
its  fibres,  as  in  the  right  auricle,  by  their  bending,  con- 
tract it  into  the  form  of  an  arch;  others,  coming  from 
the  origin  of  the  appendix,  and  inferted  into  its  apex, 
deprefs  it.  This  finus,. with  the  left  auricle,  are  fome- 
what  lefs  than  the  right  finus  and  auricle. 

CXII.  In  this  left  finus,  the  blood  waits  for  the  heart’s 
relaxation  ; at  which  time  the  nifus  of  the  blood  im- 
pelled againft  the  venous  valves,  and  the  contrafting 
flronger  force  of  the  finus,  grow  lefs.  Then  the  lelt 
finus  ilretches  itfelf  forw'ard  acrofs  the  heart,  is  con- 
trafted  tranfverfely  along  with  it,  and  the  appendix  be- 
comes 

The  name  of fnus  vtnarum'puUmnaUwn,  InKead  of  iefi 
fiirior,  is  for  the  lame  reafon  more  proper,  as  this  finus  receives 
the  pulmonary  veins  as  the  right  does  the  cavse. 
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comes  evidently  fliorter  and  narrower.  Thus  the  blood 
is  driven  into  the  left  ventricle,  in  like  manner  as  the 
right  auricle  impelled  its  blood  into  the  right  ventricle, 
(XCV.)  For  here,  as  before,  a like  membranous  oval 
ring  forms  produftions  called  mitral  valves  of  which 
there  are  ufually  two  only  counted.  Thefe  valves  are 
longer  and  Wronger  than  thofe  of  the  right  ventricle. 
They  have  each  its  own  and  feparate  mufcular  ftruc- 
ture  5 but  it  is  much  firmer  than  that  of  the  tricuf- 
pids.  And  here,  more  often  than  in  the  valves  on 
the  right  fide,  we  find  cartilaginous  tumours  in  the 
tendinous  firings,  produced  by  the  friction  occafioned 
by  the  great  motion  of  the  heart. 

CXllI.  From  what  has  been  faid,  then,  it  appeals, 
that  the  fame  blood  is  now  arrived  into  the  left  ventricle 
of  the  heart,  which  was  a little"  before  fent  from  the 
venm  cavae  into  the  right  auricle  (LXXXIX.),  which 
drove  it  mto  the  correfponding  or  right  ventricle 
(XCV.);  by  which,  again,  it  was  urged  into  the  pul- 
monary artery  (CV.);  and,  from  thence  paffing  into 
the  pulmonary  veins,  was  conveyed  into  the  left  finus 
(CX.);  and,  out  of  this,  we  here  find  it  driven  into 
the  left  ventricle  (CXII ).  This  courfe  of  the  blood, 
from  one  fide  of  the  heart  to  the  other  through  the 
lungs,  is  called  the  pulmonary  or  leffer  circulation, 
and  was  known  to  many  of  the  ancients.  It  is  proved 
by  the  increafed  bulk  of  the  pulmonary  veins  on  the 
left  fide ; and  likewife  of  the  right  cavities  of  the  heart, 
from  an  obftrudlion  of  the  entrance  into  the  left  ven- 
tricle. 

CXIV.  The  left.,  or  pofterior,  and  upper  ventricle^'- 
of  the  heart,  which  is  always  firft  formed,  and  in  a 
great  number  of  animals  the  only  one,  makes  up  that 
part  of  its  half  cone-like  body,  which  we  before  called 
obtufe,  (XCl.)  It  is  fome  what  narrower  than  the  right 

ven- 

They  fomewhat  refemble  a mitre : however,  I prefer  the 
name  of  valvula  venofm  venlriculi  aortici  ; which  appellation  can- 
not be  confouuded  with  any  other. 

This  I would  call,  on  account  of  the  rife  of  the  aorta  from 
it,  ventriculum  aorticum. 
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ventricle,  a little  longer,  rounder,  and  generally  of  a 
lefs  capacity  within.  For  the  contents  of  this  ven- 
tricle, are  about  two  ounces,  while  thofe  of  the  right 
approach  to  three.  Its  fabric  internally  is  reticular, 
but  more  nicely  wrought  than  in  the  right  ventricle ; 
and  within  the  mouth  of  the  artery  it  is  fmooth  ; but 
its  force  is  confiderably  greater,  as  the  mufcular  flefh 
that  furrounds  it  is  much  thicker  and  almoft  three 
times  ftronger.  The  feptum  of  the  heart  belongs 
moflly  to  the  left,  but  fome  part  of  it  alfo  to  the  right 
ventricle:  the  whole  of  it  is  reticulated  in  like  manner; 
but  folid,  and  incapable  of  futfering  any  injeded  li- 
quid to  pafs  from  one  ventricle  to  another 

CXV.  Again,  this  left  ventricle,  being  infligated 
to  motion  by  the  impelled  blood,  does,  from  the  fame 
irritable  nature  before  mentioned  (CIIl.),  contrad,and 
drive  its  contained  blood  with  a violent  motion  in  the 
direcUon  of  its  axis,  and  determine  it  towards  the  bafts, 
at  the  time  when  the  tip  or  cone  of  the  heart  is  drawn 
nearer  to  its  bafts.  And  ftnce  the  apparatus  of  the 
mitral  valves  is  here  the  fame  as  in  the  tricufpids, 
the  venous  blood  now  expanding  the  ring  from 
whence  they  arife,  removes  that  valve  which  lay  againfl 
the  mouth  of  the  aorta,  fo  as  to  open  a way  for  itfelf  to 
the  artery ; in  dilating  the  mouth  of  which,  the  faid 
blood  preffes  the  femilunar  valves,  there  placed,  againfl 
the  fides  of  the  aorta,  into  which  it  rufhes  with  a vio- 
lent impetus.  This  is  proved  by  ocular  demonftration 
in  living  animals,  w'here  the  left  ventricle  fwells  upon 
fliutting  the  paffage  into  the  aorta. 

CXVI.  Hht  femilunar  valves  of  the  aorta  differ  little 

from 

Amo»ig  the  more  rare  varieties  of  parts,  iinlefs  we  choofe  to 
term  it  a difeafe,  I would  rank  the  cafe  of  a girl  of  feven  years,  who 
liad  a double  exit  from  the  pulmonary  ventricle.  For  a little  be- 
low the  mouth  of  the  pulmonary  artery,  another  opening,  fome- 
what  lefs  than  the  former,  led  into  the  true  arterial  dud  of  Botal, 
fent  Into  the  aorta.  The  dud  itfelf  was  perfedly  open,  as  is 
ufual  after  birth  : Tiie  aorta,  therefore,  in  this  fuhjed,  for  feven 
years,  received  blood  from  each  ventricle;  the  feptum,  however, 
being  all  the  while  entirely  found. 
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fromthofe  in  the  pulmonary  artery:  only  as  the  open- 
ing is  here  greater,  fo  the  valves  are  proporfionably 
larger  and  ftronger,  and  are  not  fo  often  found  to 
want  thofe  callous  round  bodies  in  the  middle.  The 
fibres  too  of  the  valves,  both  tranfverfe  and  afcending, 
are  here  fomewhat  more  confpicuous. 

CXVII.  After  the  contraflion  of  the  heart,  follows 
its  relaxation  or  diaftole,  in  which  it  becomes  empty, 
lax  and  foft,  recovers  its  former  length,  the  ventricles 
recede  from  the  feptuin,  and  the  bafis  from  the  apex. 
But,  while  it  is  in  this  Rate,  the  blood  in  the  auricles, 
having  been  as^  it  were  in  a Rate  of  expeftation,  rufhes 
through  the  openings  of  the  valves  of  the  veins,  di- 
lates the  oppofite  fides  of  the  heart,  and  makes  it 
at  once  longer  and  larger.  After  the  auricles  have 
freed  themfelves  of  the  blood  they  contained,  they 
are  in  like  manner  relaxed,  and  their  oppofite  fides 
remove  from  each  other.  Then  the  blood,  colledted 
in  the  venas  cav$  and  pulmonary  veins,  fills  the  au- 
ricles by  the  contraffion  of  the  veins ; renders  them 
long,  broad,  and  thick,  like  the  ventricles;  and  even 
didends  and  fills  the  tooth-like  procefles  of  the  creRed 
margin.  That  the  fibres  of  the  heart  are  not  dilated, 
is  proved  from  the  junction  of  thofe  fibres;  which, 
being  tied  together  by  their  middle  branches,  cannot 
be  feparated:  alfo,  by  the  diffedions  of  live  animals, 
in  which  the  whole  heart  is  fhoWn  to  be  contraded. 

CXVIII,  But  we  inuR  now  confider,  that  thefe  mo- 
tions of  the  right  and  left  auricle,  with  the  right  and  left 
ventricle,  are  not  performed  inthat  fugceffion  in  which, 
for  the  fake  of  method,  we  have  here  deferibed  them  ; 
for  both  the  auricles  are  contraded,  while  the  ventricles 
are  relaxed : fo  that  the  contradion  of  the  auricles  pre- 
pedes the  contradion  of  the  ventricles ; as  we  are  af- 
fured  from  manifeR  experiments  on  dying  animals,  and 
on  thofe  whofe  living  blood  is  cold.  But  both  auricles 
are  filled  together  in  the  firR  inRant,  as  both  of  them 
are  emptied  together  in  the  fecond  inRant;  and  both 
fhe  ventricles  are  contraded  together  in  the  third  in- 
Rant 
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ftant,  which  Is  the  fame  with  the  firft ; and  both  ven- 
tricles being  evacuated,  are  relaxed  in  the  fourth  in- 
ftant,  which  is  the  fame  with  the  fecond.  Thofe  who 
have  inadvertently  taught  othcrwife,  have  not  taken 
the  advantage  of  making  a fufficient  number  of  expe- 
riments on  living  animals  That  the  auricle,  near 
death,  makes  frequent  palpitations  before  the  ventricle 
of  the  heart  performs  one  contradion,  is  true  enough. 
Th(  auricle  with  its  finus  forms  one  cavity,  and  both 
are  filled  and  both  emptied  in  the  fame  inftant. 

CXIX.  But  it  may  be  afked.  Why  the  heart  never 
ceafes  from  its  perpetual  motion^  through  fuch  a num- 
ber of  years  as  there  is  in  one’s  life,  through  fo  many 
days  as  there  are  in  a year,  and  through  fo  many 
hours  as  there  are  in  a day;  when,  in  each  hour,  the 
heart  of  healthy  perfon  contradls  not  much  lefs  than 
5000  times ; fo  often  are  there  fuccefiive  repletions 
followed  with  new  contradions,  perpetually  in  the  fame 
conftant  order ; nor  is  there  any  mufcle,  befides  the 
heart  and  diaphragm,  but  what  becomes  tired  and 
painful,  by  ading  incelfantly,  even  for  a few  hours  ? 
Different  anfwers  have  been  given  to  this  queftion  by 
different  profeffors,  founded  either  upon  a compref- 
fure  of  the  cardiac  nerves  betwixt  the  large  arteries, 
or  upon  an  alternate  repletion  of  the  coronary  arteries 
and  cavities  of  the  heart,  &c. 

CXX.  But  to  me  the  fimplicity  of  nature  feems  very 
great  in  this  matter.  When  the  auricle  is  relaxed,  it 
is  directly  filled  by  the  mufcular  force  of  the  continu- 
ous great  vein ; and  fo  the  heart  alfo  contracts  it- 
felf,  when  it  is  irritated  by  the  blood  driven  into  it 
from  the  auricle.  Therefore,  the  heart,  having  once 
received  the  blood,  is  contraded  by  that  flimulus 

or, 

Obfervations  upon  living  animals,  and  the  reafon  of  the  thing 
itfelf,  amidft  the  three  opinions  of  Lancifius,  Nichols,  and  Har- 
vey, the  laft  of  which  is  very  probable,  feem  to  Ihow,  that  atone 
and  the  fame  inftant  the  two  fyftems  of  ventricle  and  veins  arc 
contraGed,  but  that  the  finufes  and  arteries  are  at  reft,  or,  if  you 
choofe,  are  dilated : but  when  the  latter  are  contrafted,  the  veins 
and  ventricles  are  at  reft. 
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or  irritable  force,  whereby  mufcular  fibres  are  excited 
into  contradion  j whereupon  it  empties  itfelf  of  the 
blood ; and  being  freed  from  the  ftimulus  thereof,  im- 
mediately refts  or  relaxes  itfelf.  But  the  heart  being 
now  relaxed,  the  auricle  is  in  like  manner  irritated  by 
its  contained  blood,  and  by  contrading  fills  it  again; 
while  the  inceffant  adions  of  the  heart  and  arteries 
continually  urge  new  blood  into  the  right  finus  and 
auricle.  That  this  is  the  true  ftate  of  the  heart’s  mo- 
tions, is  proved  from  adual  experiment  or  obfervation ; 
whereby  we  plainly  difcern  the  fucceffive  repletions 
and  contradions  made  in  the  great  vein,  auricle,  ven- 
tricle, and  artery,  eafily  feen  in  a weak  or  expiring 
animal ; but  more  efpccially,  and  more  evidently,  in 
thofe  animals  which  have  but  one  ventricle  in  the 
heart;  as  the  tortoife,  frog,  fnake,  fifhes;  and  in  the 
chick  hatching  in  the  egg,  which,  inftead  of  a heart, 
has  only  one  crooked  canal.  Befides,  it  is  confirmed 
from  the  inertia  of  the  heart,  produced  by  tying  the 
veins  ; and  from  the  return  of  its  motion,  when  the 
ligatures  are  unloofed;  provided  thefe  phenomena  are 
fufficiently  valid : but  this  is  more  unequivocally  cor- 
roborated by  injedion,  and  by  the  perpetual  con- 
tradion  of  a frog’s  heart,  from  the  inflation  of  a 
bubble  of  air,  which  many  hours  it  alternately  ejeds 
and  receives  into  the  auricle.  The  left  ventricle  firfl 
ceafes  its  motion;  then  the  auricle  of  that  fide;  then 
the  right  ventricle ; after  that,  the  right  auricle;  and, 
laft  of  ail,  the  pulmonary  veins  and  venae  cavs. 
Whatever  motion  is  in  the  venae  cavae,  ought  to  be 
attributed  to  the  auricle  repelling  the  blood  into 
both  thefe  veins,  and  which  the  heart,  when  dead,  is 
not  capable  of  receiving. 

CXXI.  Nor  do  1 believe  there  is  any  thing  more  re- 
quired to  the  heart’s  motion  than  a continual  ftimulus 
applied  to  a very  irritable  part.  For,  juft  upon  the 
approach  of  death,  the  very  coldnefs  of  the  limbs, 
which  the  warmth  of  life  has  left,  contrads  the  veins, 
and  drives  the  blood  to  the  heart ; when  the  lungs, 

being 
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being  impermeable  for  want  of  refpiration,  tranfmit  no 
blood  to  the  cavities  of  the  left  fide.  And,  on  the 
other  hand,  the  heart,  after  it  is  thoroughly  emptied, 
remains  at  refi.  It  may  thus  happen,  that,  inftead  of 
the  Vena  cava  and  right  auricle^  the  lalt  appearance  of 
life  may  be  transferred  to  the  left  auricle  and  ventricle ; 
if  we  fuppofe  the  right  cavities  to  be  emptied,  the  left 
may  be  irritated  by  the  blood  contained  in  them.  But 
if  you  derive  the  refting  of  the  heart  from  the  compref- 
fion  of  its  nerves,  the  motion  of  the  auricles  will  be  an 
objedion,  becaufe  their  nerves  are  not  compreffed.  An 
example  alfo  we  have  in  fifh,  and  little  chicken  in  the 
egg,  where  there  can  be  no  room  for  a comprelfure  of 
the  nerves.  If,  again,  you  deduce  the  heart’s  reft  from 
a compreflure  the  coronary  arteries,  this  is  contrary 
to  experience;  fince  they  are  not  covered  by  the 
valves  of  the  aorta,  and  from  a w'ound  of  the  faid 
arteries,  during  the  fyftole  of  the  heart,  the  blood 
ftarts  out  to  a great  height. 

CXXII.  Nor  with  the  ftrength  of  the  heart  do  I 
join  the  ofcillations  of  the  very  finall  veflels,  which  is 
refuted  by  experiments : nor  the  force  of  external 
heat ; feeing  animals  are  found  to  live  and  thrive  in 
the  coldeft  regions  of  the  north:  and  though  the  con- 
tractile force  of  the  artery,  and  the  weight  of  the  parts 
and  of  the  atmofphere  aflift  the  motion  of  the  blood 
during  the  diaftole  of  the  heart,  the  fame  powers  re- 
fift  it  during  the  fyftole  ; fo  that,  indeed,  by  thefe 
means,  the  blood  is  moved  no  farther  through  the 
contractile  arteries,  than  through  the  rigid  arteries  of 
fmaller  animals. 

CXXIII.  But  with  what  celerity,  and  with  "jjhat 
force,  the  heart  drives  forward  the  blood,  is  controvert- 
ed, and  varioufiy  computed.  The  more  modern  wri- 
ters have  raiftd  their  calculations  upon  a fuppofition, 
that,  for  the  celerity  to  be  determined,  we  are  to  ad- 
mit two  ounces  of  blood  to  iffue  out  of  the  heart  with 
fuch  a celerity,  that  the  part  of  the  pulfe,  called  its 
Jyjlole,  makes  one  third  of  the  whole  pulfation,  and  is 
I finilhed 
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finiflied  within  a x4-r  part  of  a minute  ; but  the  area 
of  the  mouth  of  the  aorta,  they  have  eftimated  0.4 1 87 
parts  of  an  inch  ; fo,  by  dividing  the  fpace  filled  by 
two  ounces  of  blood,  (3.318  inches)  by  the  area  or 
feftion  of  the  aorta  at  its  mouth,  [and  length  of  its  cy- 
linder filled  by  two  ounce,  viz.=7yT44§l^  the  number 
thence  produced  divided  by  the  time  in  which 
the  heart  contrails,  they  find  149  feet  and  two  tenths 
of  an  inch  for  the  fpace  through  which  the  blood 
runs  in  a minute,  if  it  goes  on  in  a cylinder  ‘-vith  the 
fame  velocity  it  firft  had  from  the  heart.  But  the  in- 
cumbent weight  of  blood  moved  by  the  heart,  they 
have  computed  by  the  jirk  wherein  the  blood  darts 
forth  from  the  larger  arteries  in  a living  animal,  being 
feven  feet  five  tenths ; and  from  the  furface  of  the 
ventricle,  whofe  area  makes  1 5 inches.  Thus  i 350  cu- 
bical inches  of  blood,  or  5 1 pounds  five  ounces,  circu- 
late, which  prefs  againfl  the  ventricle  of  the  contracting 
heart.  The  heart,  therefore,  thus  drives  forward  a 
weight  of  5 1 pounds  with  a velocity  by  which  it  may 
run  through  149  feet  in  a minute;  which  force  it 
exerts  four  thoufand  eight  hundred  times  in  an  hour. 

eXXIV.  Although  there  are  many  particulars  here 
unthought  of  which  may  render  the  eftimate  incom- 
plete, and  fuch  perhaps  as  we  may  never  afeertain; 
and  although  the  mouth  of  the  diftended  aorta  may 
be  wider  in  a living  animal,  though  the  area  of  the 
ventricle  is  of  uncertain  dimenfions,  and  the  jirk  of 
blood  computed  from  an  infufficient  height;  yet  if  we 
confider  the  violence  with  which  the  blood  ftarts  from 
fome  of  the  lead  fanguine  arteries  in  the  living  ani- 
mal, although  we  cannot  eafily  determine  how  much 
of  the  heart’s  fydole  is  thus  .fpent,  variations  in  which 
will  greatly  alter  the  computation ; yet,  in  the  mean 
time,  it  will  plainly  appear,  that  the  machine  we  call 
the  heart  is  a very  powerful  one.  The  truth  of  this 
is  evident  from  experiments ; in  which  it  appears  to  be 
very  difficult  to  fill  all  the  red  blood-vedels  by  ana- 
tomical injections,  and  quite  impoffible  to  fill  all  the 

fmaller 
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fmaller  ones:  yet  the  heart,  we  fee,  not  only  gra- 
dually diftends  all  the  larger,  the  fmaller,  and  even 
the  lead  veffcls,  with  blood,  but  alfo  drives  it  forward 
through  them  with  a confiderable  celerity.  Even  in 
the  leaft  arteries,  the  blood  is  urged  forward  by  the 
heart  with  fuch  a force  as  to  make  the  alternate  mo- 
tions of  that  mufcle  perceptible.  Likewife,  in  the  veins 
and  fmaller  veflels  of  cold  animals,  even  while  con- 
tained in  the  infeft’s  egg,  there  is  no  other  force  be- 
fides  that  of  the  heart,  by  which  the  blood  is  driven 
through  their  fmall  veffels.  And,  from  fome  of  the 
lead  arteries,  1 have  feen  the  blood  dart  forth  feveral 
feet,  the  jirk  deferibing  a parabola,  whofe  height  was 
four  feet,  and  amplitude  of  projection  feven  feet  j and 
fome  adert,  they  have  feen  the  blood  afeend  from  the 
aorta  to  the  height  of  twelve  feet. 

eXXV.  Moreover,  that  we  may  make  a jud  edi- 
mate  of  the  heart’s  force  in  living  animals,  we  mult 
confider  what  great  refidances  that  complex  mufcle 
overcomes : we  mud  compute  the  enormous  weight 
there  is  of  the  whole  blood  ; a mafs,  perhaps,  of  filty 
pounds  and  upwards;  for  all  that  quantity  of  fluids, 
once  dagnant  in  a perfon  lately  drowned  or  fainted 
away,  are  eafily  put  into  their  iormer  motion  by  the 
heart  only^^.  We  mud  again  confider  the  g.'-eat  de- 
creafe  of  the  blood’s  velocity,  arifing  from  the  geater 
light  or  capacityof  the  dividing  branches,  (rrom  whence 
the  ratio  of  its  celerity,  even  in  the  intedines,  may  be 
computed  to  only  a 24th  or  a 30th  part  of  its  original 
impulfe),  abates  two-thirds  from  the  heart’s  force. 
And  yet  we  fee  there  are  humours  fwiftly  moved 
through  the  mod  minute  vefltl»;  as,  for  example, 
the  Sandorian  perfpiration,  which,  in  a fubterrane- 
ous  cavern,  1 have  obferved  to  afeend  fwiftly  in  form  of 
4 * finoke 

The  refiilts  from  the  lateft  experiments  of  Marher,  Spallan- 
zani,Fontana,  Prochaflea,  which  appear  in  a contrary  light  to  fome, 
do  not,  when  properly  confidered,  greatly  d ffer  from  Haller’s 
opinion  of  the  caufe  of  the  heart’s  motion,  the  change  of  figure 
during  motion,  the  force  and  quicknefs,  and  duration  of  the  aftion. 
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fmoke  or  vapour ; and  the  fame  celerity  of  the  blood 
in  the  lead  veffels  of  little  filhcs,  &c.  is  apparent  to  the 
eye  by  a microfcope.  Now,  fince  the  friftions,  in 
every  machine,  always  confume  the  greatell  part  of 
the  moving  forces;  much  more  do  they  in  the  hu- 
man body,  whofe  blood  and  juices  arc  fo  much  more 
vifcid  or  clammy  than  water,  and  driven  through 
veffels  fo  fmall,  that  they  permit  a globule  only  at  a 
time  to  pafs  through,  and  even  hardly  allow  that 
without  changing  their  figure:  but  from  fo  ffrong 
and  extended  a fri£tion  there  muff  neceffarily  follow 
a very  great  hindrance  to  the  motion  ; whence  we 
may  eafily  underftand,  that  the  force  muff  be  very 
great,  which  drives  fo  fwiftly  fuch  a prodigious  mafs 
of  fluids  in  fpite  of  fo  many  refiftances  and  decre-. 
ments  of  the  moving  forces.  But,  more  than  that, 
aneurifms  and  arteries  are  burft,  and  very  great 
weights,  as  well  as  the.  body  itfelf,  raifed  by  the  force 
of  the  heart’s  fyftole. 

CXXVL  The  blood,  being  driven  into  the  aorta, 
immediately  finds  the  two  openings  of  the  coronary 
arteries,  which  lie  next  the  arterial  valves,  but  above 
them,  or  within  the  aorta;  and  in  confequence  of  this, 
it  rulhes  firft  of  all  into  the  faid  coronary  arteries,  by 
which  the  heart  fupplies  itfelf  with  Wood.  Thefe  arte- 
ries are  for  the  moil  part  two  ; the  right  goes  off  be- 
tween the  aorta  and  pulmonary  artery,  and  the  upper 
and  left  one  between  the  left  auricle  and  the  aorta. 
All  the  external  arteries  are  furrounded  with  much 
fat ; but  their  cavity  is  more  intercepted  with  valves 
than  that  of  other  arteries.  Thefe  arteries  communi- 
cate, by  inofculations  of  the  fmall  branches,  every 
where  about  the  feptum  and  tip  of  the  heart;  but 
they  no  where  make  a complete  ring  round  the  heart. 
They  terminate  in  a two-fold  manner. 

CXXVII.  The  firft  termination  of  them  is  into  the 
coronary  veins,  whofe  branches  running  in  company 
with  thofe  of  the  arteries,  have  their  trunks  of  necef- 
VoLiI,  F fity 
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fity  difpofed  in  a different  courfc.  The  great  coro- 
nary 'vein  is,  therefore,  a companion  of  the  left  coro- 
nary artery  ; and  is  inferred  with  a large  opening,  fe- 
cured  with  valves,  or  a number  of  little  membranes, 
on  the  left  fide  of  the  Euftachian  valve  of  the  right 
auricle : the  root  of  this  furrounds  the  left  auricle  ex- 
ternally, and  then  accompanies  the  fuperficial  branches 
cf  the  left  artery. 

CXXVill.  The  other  coronary  vein  (which  you  may 
make  a part  of  the  former,  fmee  they  have  both  one 
common  infertion)  defeends  along  upon  the  feptum  of 
the  heart  to  its  flat  fide  ; and  may  be  properly  called 
the  median  coronary.  The  third  bends  tranfverfly  round 
the  furface  of  the  right  auricle;  and  then  terminates 
within,  or  at  lead:  very  near,  the  large  opening  of  the 
coronary  vein  (CXXVII.)  anteriorly.  This  vein  fup- 
plies  that  part  of  the  right  ventricle  which  lies  in  the 
flat  fide  of  the  heart ; and  often  receives  thofe 
namelefs  veins  vve  fliall  hereafter  deferibe. 

CXXiX.  There  are  ftill  fome  other  anterior  veins  of 
the  heart;  but  one  more  particularly  large  goes  along 
the  adjacent  edge  of  the  right  ventricle,  and,  running 
for  fome  length  obliquely  betwixt  the  membranes,  is 
inferted  into  the  moll  anterior  part  of  the  right  auricle, 
and  fometimes  into  the  trunk  of  the  upper  vena  cava. 
This  anterior  vein  fends  off  another  concealed  one 
through  the  root  of  the  right  finus;  and,  being  again 
inferted  into  the  great  coronary  vein,  it  makes  a com- 
plete circle  round  the  heart,  like  the  arterial  circle 
which  fome  have  deferibed,  but  has  not  yet  been  fecn 
by  me. 

eXXX,  But  there  are  a great  many  more  veins,  un- 
certain in  their  number,  which  belong  to  the  bafis  and 
internal  parts  of  the  heart,  to  which  the  anatomilt  has 
feldom  any  accefs,  becaufe  they  lie  concealed  betwixt 
the  origins  of  the  large  veffels  : and  thefe  open  by 
numberlefs  fmall  mouths  into  the  right  finus  and  au- 
ricle ; and  fome,  but  a few  only,  into  the  left  finus. 
Thus  I have  feen  a particular  vein,  which,  from  a la- 
tent 
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tent  finus  in  the  flefli  of  the  right  auricle,  has  afcend- 
ed  towards  the  aorta  and  pulmonary  artery,  and  in- 
ferted  itfclf  on  one  fide  into  the  greater  coronary  vein. 
Another  I have  obferved,  concealed  betwixt  the  mouth 
of  the  coronary  vein  and  the  aorta,  inferted  into  the 
right  finus;  and  another  through  the  remains  of  the 
oval  foramen,  and  feptum  of  the  two  finufes,  inferting 
itfelf  into  the  right  finus ; and  others  again  belonging 
to  the  venous  valves;  befides  which,  there  are  ftill 
others  too  numerous  to  defcribe.  1 have  obferved 
alfo  a vein  arifing  from  the  left  finus  and  inferted  into 
the  vena  cava. 

CXXXl.  There  are  ftill  more,  and  much  fmaller, 
veins  in  the  heart,  whofe  little  trunks,  being  very  ftiort, 
cannot  eafily  be  traced  by  diffedtion ; and  thefe  open 
themfelves  by  an  infinite  number  of  oblique  fmall 
mouths,  • through  all  the  numerous  finuofities  ob- 
fervable  on  the  furface  of  the  right  and  left  ven- 
tricle. Thefe  are  demonftrated  by  injeftions  of  wa- 
ter, wind,  or  mercury,  puftied  into  the  coronary  arte- 
ries, after  you  have  firft  tied  their  correfponding  or 
accompanying  coronary  veins ; or  even  into  the  great 
coronary  veins,  after  you  have  firft  intercepted  the 
openings  of  their  largeft  trunks.'  For,  in  either  of 
thefe  cafes,  there  are  drops  of  the  timftured  water, 
bubbles  of  air,  fpherules  of  mercury,  rufliing  out 
through  the  whole  extended  furfaces  of  both  the 
ventricles  of  the  heart ; and  this,  without  any  violence 
that  can  be  fuppofed  fufficient  to  break  the  veflels. 
But  the  paffage  from  the  arteries  into  the  cavities,  of 
the  left  fide  is  more  difficult. 

CXXXII.  There  are  fome  who  will  have  the  coro- 
nary arteries  filled  with  blood,  not  by  the  contracting 
of  the  heart,  but  of  the  aorta  in  its  fyftole ; which 
they  think  muft  be  a confequence  of  the  retrograde 
angle  of  the  blood’s  courfe  here,  and  the  palenefs  of 
the  contracted  heart,  with  a fuppofition  that  the  valves 
of  the  aorta  cover  or  clofe  the  mouths  of  the  coronary 
arteries.  But  the  two  laft  of  thefe  are  difproved  by 
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experience;  and  the  firft,  or  retrograde  courfe,  can 
only  impede  or  lefltn,  and  not  intercept,  the  flux  into 
the  heart : for  the  injeftions  of  wind  or  mercury  into 
all  the  feminal  and  biliary  velTels,  demonftrate  that 
the  large  retrograde  angles,  which  the  veflels  often 
make  there,  do  not  hinder  the  fluids  from  taking, 
though  they  retard,  their  natural  courfe.  But  a proof, 
ftill  more  evident,  is,  that  the  coronary  artery  has  a 
pulft  at  the  fame  time  with  all  the  other  arteries  in  the 
body,  and  the  blood  flatting  from  it  makes  a higher 
faltus  at  the  time  when  the  heart  is  contracting 
(CXXI.) 

CXXXIII.  Concerning  the  reflux  or  return  of  blood 
from  the  mufcular  fubflance  of  the  heart,  there  is  ftill 
lefs  room  to  doubt ; for  all  the  coronary  veflels  dif- 
charge  their  blood  into  the  auricles  and  ventricles,  ei- 
ther right  or  left,  (but  lefs  into  the  latter),  both  by 
the  larger  (CXXVll,  CXXVIll,  CXXiX.),  the  fmaller 
(CXXX  ) as  well  as  by  the  leafl  orifices  (CXXI.), 
which  fo  eafily  tranfmit  injections,  after  you  havefirfb 
tied  the  larger  coronary  veins.  The  circulation  thro' 
thefe  veffels  feems  to  be  completed  in  the  fhortefl 
fpace  of  time  that  can  be  nece&ry  in  any  part,  from 
the  great  velocity  the  blood  receives  from  the  heart 
itfelf,  urging  the  fame  through  its  own  fubflance. 
But  that  the  whole  contents  of  the  veflels  are  cleared 
in  each  contraction,  does  not  feem  to  me  probable  ; 
for  the  blood-veffels  of  the  heart  do  not  look  pale 
enough  in  that  aClion  to  produce  fuch  an  cfl'ecl  as  an 
entire  evacuation.  There  is  a very  free  or  open  paf- 
fage  from  the  arteries  of  the  heart  into  the  cellular 
fubflance,  or  fat'  which  furrounds  it.  If  you  afk. 
What  are  the  ufes  of  thofe  leafl  or  fhortefl  veins 
which  open  obliquely  through  the  furface  of  both  the 
ventricles  (CXXXI.).'*  they  ferve  to  return  the  blood 
of  thofe  deeply  feated  fmall  arteries,  which  have  no 
correfponding  veins. 

CXXX IV.  The  humours  of  the  heart,  which  are 
thinner  than  blood,  return  by  the  valvular  lymphatic 
•veins,  which  accompany  the  coronary  blood-veffels, 

and 
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and  afcend  towards  the  thoracic  duft  and  fubclavian 
vein;  but  they  are  to  be  very  rarely  feen,  although  I 
have  obferved  them  in  brute  animals. 

CHAP.  VI. 

Of  the  Nature  of  the  Blood  and  Juices  of  the  Human 

Body. 

CXXXV.  ^ I liquor  which  is  contained  in  the 
JL  beating  arteries  and  their  correfpond- 
ing  veins,  is  called  by  one  general  name,  the  blood: 
which,  to  aloofe  examination,  appears  homogeneous, 
or  of  fimilar  parts,  red  and  coagulating  throughout 
and  is  obferved  to  be  redder  in  proportion  to  the 
ftrcngth  of  the  animal:  in  a weak  and  famiflied  one, 
the  blood  inclines  to  a yellow : it  hath  a whitenefs 
mixed  with  it,  which  comes  almoft  ijtotally  from  the 
chyle.  But  from  various  experiments  it  is  certain,  that 
this  animal  liquor  contains  very  different  ingredients. 

CXXXVI.  That  fire  is  contained  in  the  blood  may 
be  proved  from  its  heat,  which,  in  human  blood,  arui 
that  of  fome  other  animals,  is  from  92  to  »oo  degrees 
of  Fahrenheit’s  thermometer,  which  is  more  than  the 
mean  degree  of  atmofpherical  heat,  but  lefs  than  the 
grcateft^’.  Again,  a kind  of  volatile  vapour  or  exha- 

F 3 lation 

As  the  blood  has  various  degrees  of  rednefs  in  proportion  to 
the  diverllty  of  animals,  from  their  age,  food,  temperament,  and 
different  exercife  of  body ; fo  there  are  feveral  morbid  changes, 
which  convert  the  blood  from  an  intenfe  red  to  the  greateft  pale- 
nefs ; whence  it'becoraes  liker  the  vital  liquid  of  more  iraperfedl  ani» 
mals  ; as  we  remark  in  the  jaundice,  phthifis,  and  dropfy,  &c. 

The  heat,  which  all  perfe6l  animals  peculiarly  poffefs  in  by 
far  a greater  degree  than  vegetables,  from  the  more  Ample  clafs  of 
animals,  through  the  various  orders  of  fifhes,  amphibia,  man,  qua- 
drupeds, and  birds,  at  length  gradually  increafcs,  till  for  the  molt 
part,  in  a natural  ftate,  even  at  its  greateft  heat,  it  does  not  ex- 
ceed the  iioth  degree  of  Fahrenheit.  Daily  experience  fhows, 
that  it  differs  in  man,  according  to  age,  temperament,  ftate  of 
mind,  motion,  or  reft  of  body,  climate,  weather,  kind  of  life, 
meat  and  drink,  health,  and  the  various  Ipecies  and  violence  of 
difeafe.  It  is  alfo  certain  that  the  degree  of  heat  in  the  body 

increafcs 
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lation  continually  flies  off  from  the  warm  blood,  with  a 
fort  of  fetid  odour  intermediate  betwixt  that  of  the 
fwcat  and  urine.  This  vapour,  after  collcftion  and 
condenfation  in  convenient  veffcls,  partakes  of  an  aque- 
ous nature,  with  fomcwhat  of  an  alkaline  quality. 

CXXXVII.  After  this  vapour  has  diffipated,  the 
blood  of  a healthy  perfon  fpontaneoufly  congeals  into 
a fciflile  trembling  mafs ; and  with  a lefs  degree  of 
heat  than  that  of  boiling  water,  (viz.  150  deg.)  This 
toughnefs  is  greater  in  feverifh  perfons  than  in  fuch  as 
are  in  health.  It  fometimes  coagulates  in  the  veins  of  a 
living  perfon,  and  is  found  clotted  in  wounds  of  the 
arteries.  But  even  within  the  veffels  of  a living  perfon, 
and  in  one  dying  of  a fever,  the  blood  has  been  feen, 
by  the  violence  of  that  diftemper,  changed  into  a con- 
creted tremulous  jelly  throughout  all  the  veins.  The 
principal  part  of  this  coagulated  mafs  is  the  crajjamen- 
turn  or  cruor,  which  has  the  red  colour  peculiar  to  it- 
felf,  and  gives  it  to  the  other  parts  of  the  blood.  This, 
if  it  be  not  kept  fluid  by  the  attrition  of  a vital  circula- 
tion, or  fome  fimilar  concuflion,  runs  confufedly  into  a 
compaft,  but  foft  mafs,  like  liver,  merely  by  reft  and  a 
moderate  degree  of  cold  j as  it  alfo  does  by  the  addi- 
tion 

increafes  a little  from  an  augmentation  of  heat  in  the  atmofphere  ; 
bat  it  does  noj  rife  to  the  greateft  pitch  of  furamer-heat,  although 
we  can  live  in  a much  greater  heat;  as  is  proved  by  perfons  em- 
ployed in  fugar  honfes,  melting  furnaces,  by  mowers,  and  the  ufe 
of  baths  and  ftoves  In  Finland  and  Ruffia ; and  alfo  by  the  late  ex- 
periments of  Fordyce,  Blagden,  Hunter,  and  Dobfon.  It  is 
fometimes  fo  dirainilhed  in  an  intenfe  cold,  that  in  a perfon  froft- 
bitten,  but  not  dead,  a thermometer  applied  to  the  mouth,  arm- 
pits,  groins,  and  even  the  vagina,  would  not  rife  above  76“  of 
Fahrenheit.  But  is  the  matter  of  heat  in  the  blood  alone  ? It  is 
fnfficiently  probable  from  phenomena;  fince  the  heat  of  the  body 
is  diminifhed  by  hemorrhagy,  or  when  the  blood  is  intercepted  by 
ligature  and  compreflion  from  reaching  the  joints;  it  being  re- 
ftored  when  the  blood  returns.  I mud  obferve,  however,  that 
my  experiments  on  living  animals,  particularly  upon  fwine,  did 
not  difeover  fo  great  a difference  as  might  be  expefled,  between 
the  heat  of  the  heart,  the  arteries,  veins,  brain,  domach,  inter 
illnes,  tunica  vaginalis,  and  even  the  interdices  of  the  cellular  tex- 
in  the  mufdes. 
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tion  of  alcohol,  by  mineral  acids,  or  by  a heat  of  150 
degrees,  of  which  98  is  the  blood’s  heat  in  robufl: 
people.  It  is,  either  as  a fluid  or  a folid,  fpecifically 
heavier  than  water  by  near  an  eleventh  part;  and, 
when  freed  from  its  water,  it  is  wholly  inflammable. 
In  a mafs  of  healthy  blood,  one  half  or  upwards  is 
red  cruor:  and,  in  ftrong  laborious  people,  the  ferum 
makes  only  a third  part ; and  is  ftill  more  diminilhed 
in  fevers,  often  to  a fourth  or  fifth  part  of  the  mafs. 

CXXXVIII.  Another  white,  fomewhat  yellowifli 
part  of  the  blood,  feparates  from  this  coagulum, 
tranfuding,  as  it  were,  through  its  pores,  and  at  lafl:  be- 
comes a quantity,  in  which  the  coagulum  finks : this 
again  feems,  though  not  really  fo,  a homogeneous  li- 
quor. This  part  of  the  blood  is,  in  general,  one 
thirty-eighth  part  heavier  than  water,  and  almoft  a 
twelfth  part  lighter  than  the  red  globular  mafs  of 
cralTamcntum  : this  too,  by  a heat  of  150  deg.  or  by 
mixture  of  mineral  acids  or  alcohol,  and  by  a concuf- 
llve  motion,  is  coagulable  into  a much  harder  mafs 
than  the  red  cruor  (CXXXVIl.);  and  forms  an  indif- 
foluble  glue,  a flefh-like  membrane,  which  at  length 
fhrinks  up  to  a horn-like  fubftance,  or  friable  gum. 
From  thence  are  formed  the  pleuritic  crufts  or  fkins,. 
polypufes,  and  artificial  membranes,  Befides  this 
coagulable  albumen,  Ample  water,  of  which  there  is 
the  greatefl;  portion,  is  latent  in  this  ferum;  and  like- 
wife  a quantity  of  mucus,  lefs  capable  of  being  drawn 
into  threads  than  the  red  cruor ; nor  at  the  fame 
time  coagulable,  like  the  albumen,  by  heat  and 
acids 

CXXXIX.  But  by  putrefaction  only,  or  the  diffol- 
ving  power  of  the  air  hot  to  96  deg.  equal  to  the 
blood’s  natural  heat,  the  whole  mafs,  but  efpecially  the 
ferum,  diflfolves  or  melts  into  a fetid  liquor;  firft  the 
ferum,  and  then  the  cruor  more  flowly;  till  at  length 

F 4 the 

Haller  has  elfewhere  properly  remarked,  that  the  received 
opinion  of  the  elements  of  the  blood  is  not  hurt  by  Hewfon’s  dif- 
covery  of  a fccond  kind  of  lymph,  which  Kraufius  has  alfo  allowed. 
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the  whole  mafs,  both  of  ferum  and  cruor,  is  turned 
into  a volatile  and  fetid  exhalation,  leaving  very  few 
feces  behind.  The  blood  being  a little  diffolved  by 
putrefaclion,  and  even  before  that,  becomes  fetid  ; 
with  the  fetor  it  aifumes  an  alkaline  nature  ; and 
effervefees  with  acids.  This  property  it  afterwards 
lofes,  the  alkaline  fait  being  deftroyed  by  putrefac- 
tion. The  putrid  blood  cannot  by  any  art  be  infpif- 
fated,  as  it  is  alfo  very  difficult  to  be  refolved  after  it 
has  been  coagulated  by  fpirit  of  wine.  By  too  fevere 
exercife,  heat,  and  malignant  diforders,  the  cohefion 
of  the  blood  is  dilfolved,  and  it  aflumes  an  alkaline 
nature  almcft  as  if  from  putrefaction. 

CXL.  Befides  thefe  parts  of  which  the  blood  ap- 
pears to  confilt,  without  fubjedting  it  to  any  violence, 
it  contains  in  its  fubftance  a quantity  of fea  falt,  which 
is  difcernible  to  the  talte,  and  fometimes  vifible  by  the 
microfeope.  That  there  is  earth  in  the  blood  is  de- 
monllrated  from  nutrition ; and  from  a chemical  ana- 
lyfis,  whereby  the  earth  appears  to  lodge  in  the  moft 
fluid,  and  efpecially  in  the  oily  parts  of  the  blood. 
By  fome  very  late  experiments,  it  appears,  that  a con- 
fiderable  quantity  of  ferruginous  earth,  eafily  reducible 
into  metal  by  the  addition  of  phlogifton,  is  contained 
in  the  blood  when  calcined.  Laftly,  another  part  in 
the  blood  is  air  in  an  unelaflic  ftate^®,  and  that  in  a 
very  confiderable  quantity  ; the  exiftence  of  which 
air  in  the  blood  and  I'erum  is  proved  by  their  putre- 
fadlion  and  diftillation,  or  by  removing  the  ambient 
air  from  them  by  the  pump.  But  we  are  not  to  think, 
from  hence,  that  the  blood -globules  are  bubbles  full  of 
air,  fox  they  are  fpecifically  heavier  than  the  ferum. 

CXLI.  By  the  admixture  of  neutral  falts  the  colour 
of  the  blood  becomes  deeper  and  brighter,  without 
being  either  diffolved  or  thickened.  It  is  fcarcely 

altered 

With  the  fame  propriety  we  meotion  the  eleflric  fluid; 
which,  as  it  is  communicated  to  us  by  refpiration,  we  (hall 
britfly  confider  in  the  8th  chapter,  along  with  that  inclaftic  gas 
\ybich  has  become  fo  famous  in  our  time. 
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altered  by  a weak  acid.  By  fermented  liquors  it  is 
coagulated.  Fixed  alkaline  falts  have  almoft  the  fame 
effefts  as  the  neutrals.  The  volatile  alkalis  rather 
turn  it  brown,  and  coagulate  it.  Alcohol  and  dif- 
tilled  oils,  and  likewife  vinegar,  coagulate  it.  It  does 
not  effervefee  with  any  fait. 

CXLII.  Chemiftry  has,  in  various  ways,  fhowed  us 
the  nature  of  the  blood.  ( i .)  When  frefh  drawn,  be- 
fore it  has  time  to  putrefy,  the  blood,  diftilled  with 
a flow  heat,  yields  a water  to  the  quantity  of  five  parts 
in  fix  of  the  whole  mafs  j which  water  has  litle  or  no 
tafie  or  fmell  till  you  come  towards  the  end  of  the 
operation,  when  it  is  proportionably  more  charged 
with  a fetid  oil.  (2.)  The  refiduum  expofed  to  a 
ftronger  fire,  yields  various  alkaline  liquors ; of 
which  the  firft,  being  acrid,  fetid,  and  of  a red- 
difli  colour,  is  ufually  called  the  ffirit  of  blood ; 
confifting  of  a volatile  fait,  with  feme  little  oil,  dif- 
folved  in  water  to  the  amount  of  one  twentieth 
part  of  the  original  mafs  of  blood.  There  is  an  acid 
obfervable  in  the  fat,  and  likewife  in  putrid  flefli 
and  blood.  (3-)^  little  before,  and  together  with 
the  oil,  that  next  afeends  in  the  diftillation,  dry 
•volatile  Jalt  arifes,  and  adheres  in  branchy  fleeces  to 
the  neck  and  fides  of  the  glafs ; and  this  in  but  a 
fmall  proportion,  lefs  than  an  eightieth  part  of  the  firft 
mafs.  (4.)  The  next  liquor  is  that  called  oil  of  hu- 
man blood,  which  afeends  gradually  thicker  and 
heavier,  and  is  at  firft  yellow,  afterwards  black,  till 
at  laft  it  refembles  pitch,  being  very  acrid  and  in- 
flammable, but  in  a fmall  quantity,  about  a fiftieth  of 
the  whole  mafs.  (5.)  There  now  remains,  in  the 
bottom  of  the  retort,  a fpongy  inflammable  coal  or 
cinder  of  the  blood;  which,  being  kindled,  burns 
away,  and  leaves  allies  behind.  From  thefe,  by  lixi- 
viation  with  water,  is  obtained  a nlbced fait,  partly  fea- 
falt,  and  partly  fixed  alkali,  together  with  a fmall  quan- 
tity of  fixed  earth.  This  fixed  fait  is  fcarce  the  five 
hundredth  part  of  the  firft  mafs,  and  of  this  only  one 
3 fourth 
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fourth  part  is  alkaline : but  being  urged  with  the  mofl: 
intenfe  degrees  of  fire,  the  whole  fait  affords  fome  por- 
tion of  an  acid Jpirit ; which  we  judge  to  arife  partly 
from  the  fea-falt  in  the  blood,  fome  of  which  is  de- 
monftrable  even  in  the  fpirit  of  blood ; and  partly 
from  the  vegetable  kind  of  the!  aliments,  not  yet  di- 
gcftcd  into  an  animal  nature.  For  w'hich  laft  reafon, 
an  acid  is  procurable  from  the  blood  of  graminivo- 
rous animals  as  well  as  from  that  of  man.  But  the 
earth,  feparated  from  the  lixivium  by  filtration,  will, 
perhaps,  make  about  an  hundred  and  fiftieth  part  of 
the  original  mafs  ; and  contains  fome  particles  which 
are  attracted  by  the  loadftone. 

CXLIII.  From  the  preceding  analyfis  of  the  blood, 
it  evidently  contains  a variety  of  particles,  differing 
in  bulk,  weight,  figure,  and  tenacity ; fome  watery, 
others  inflammable,  and  moft  of  them  inclined  greatly 
■to  putrefaftion  or  to  an  alkaline  nature.  For  the 
blood,  in  a found  healthy  date,  not  injured  by  putre- 
faction, or  too  violent  a degree  of  heat,  is  neither  al- 
kaline nor  acid  ; but  mild  or  gelatinous,  and  a little 
faltifli  to  the  taftc  : yet,  in  fome  difeafes,  it  is  fharp 
enough,  and  comes  near  to  a ftate  of  pufrefadlion ; as 
for  inftance,  in  the  feurvy,  where  it  corrodes  its  con- 
taining veffels ; and  in  dropfies,  the  waters  of  which 
are  often  next  to  alkaline.  But  an  alkalefcent  calx  is 
found  in  the  blood  of  infedts,  which  effervefees  with 
acids. 

CXLIV.  By  viewing  frefli  blood  in  a fmall  glafs 
tube  by  a microfeope,  or  by  applying  the  fame  inftru- 
ment,  while  it  is  yet  moving  in  the  veins  of  a \varm 
living  animal  as  a hen-chicken,  or  a cold  one  as  a 
frog,  we  perceive  in  it  red  globules  ; which,  doubtlcfs, 
make  that  part  called  cruor  cr  crajfamcntum,  mentioned 
in  CXXXVIl.  If  it  be  queftioned,  whether  thefe  are 
not  rather  lenticular  particles  of  the  fame  kind  with 
thofe  obferved  by  Leuwenhoek  in  fiih,  and  lately  dif- 
covered  in  our  own  fpecies ; we  confefs  it  is  a point 
difficult  to  determine : nor  have  I ever  made  a fuffi- 

cient 
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dent  number  of  microfcopical  experiments  on  thofe 
globules  which  feem  mod  denfe  and  conevx. 

CXLV.  The  colour  of  ihefe  globules  is  red ; and 
fo  much  the  deeper  and  more  inclined  to  fcarlet  the 
ftronger  the  animal  is : and  in  the  fame  proportion 
their  number  increafes,  when  compared  with  the  quan- 
tity of  yellow  ferum.  Their  diameter  is  very  fmall, 
being  between  and  toW  of  an  inch.  They  are 
faid  to  change  their  figure  into  an  oblong  egg-like 
fhape,  which  I could  never  obferve  with  fufficient  cer- 
tainty. They  are  alfo  faid  to  diffolve  into  other  leffer 
globules  of  a yellow  colour,  which  I have  neither  ob- 
ferved  myfelf,  nor  can  eafily  admit. 

CXLVI.  From  the  red  part  of  the  blood,  fibres  are 
generated  in  abundance  j from  the  ferum,  in  fmaller 
quantities.  They  are  procured  by  pouring  the  blood 
into  a linen  cloth,  and  wafliing  it  gradually  with  a 
great  deal  of  water,  or  by  beating  it  with  a rod.  In 
quantity,  they  equal  the  28th  part  of  the  whole  mafs, 
Thefe  are  formed  of  the  gluten,  and  are  not  generated 
in  a living  animal ; feeing  they  are  neither  to  be  per- 
ceived by  the  microfcope,  which  fo  eafily  renders  vifible 
the  red  globules,  nor  yet  does  their  long  thread-like 
figure  feem  adapted  for  receiving  motion. 

CXLVII.  From  the  preceding  experiments  com- 
pared together,  arifes  that  knowledge  which  we  at 
prefent  have  of  the  blood ; namely,  that  the  craffa- 
mentum  or  cruor  is  compofed  of  globules.  The  in- 
flammable or  combuftible  nature  of  thefe  globules  is 
proved  from  dried  blood,  which  takes  flame  and 
burns ; as  alfo  from  the  pyrophorus,  which  is  gene- 
rated from  the  human  blood:  and  from  thefe  mofl 
probably  arifes  thegreater  part  of  the  pitchy  oil  that  is 
obtained  from  blood  by  the  violence  of  fire. 

CXLVIII.  The  ferum  of  the  blood  diftilled  with 
a ftrong  fire,  gives  over  almofl  the  fame  principles  with 
the  cruor,  viz.  fait,  oil,  and  earth.  It  yields,  however, 
much  more  water,  but  no  iron  at  all.  Similar  prin- 
ciples, but  with  a lefs  proportion  of  oil  and  fait,  are 
2 obtained 
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obtained  from  the  aqueous  humours  prepared  from 
the  blood;  as  the  faiiva  and  mucus. 

CXLIX.  The  exad  mafs  or  quantity  of  blood  con- 
tained in  the  whole  body  cannot  be  certainly  com- 
puted. The  weight  of  the  mafs  of  humours,  how- 
ever, is  much  greater  than  that  of  the  folids;  but 
many  of  them  do  not  flow  currently  in  the  circulation, 
as  the  glue  or  jelly  that  lodges  in  mofl:  parts,  and  the 
fat.  But  if  we  may  be  allowed  to  form  a judgment 
from  tbofe  profufe  hemorrhagies*^®  that  have  been 
fuftained  without  deflroying  the  life  of  the  patient, 
with  experiments  made  on  living  animals  by  drawing 
out  all  their  blood,  joined  with  the  bulk  of  the  arte- 
ries and  veins  themfelves;  from  thefe  principles,  the 
mafs  of  circulating  humours  will  be  at  leaft  fifty 
pounds;  of  w'hich  about  28  will  be  true  red  blood, 
current  in  the  arteries  and  veins;  of  which  the  arteries 
contain  only  one  fifth,  and  the  veins  the  other  four**'. 

CL.  Nor  does  the  blood  always  contain  the  fame, 
or  a like  proportion,  of  thole  elements  or  principles 
above-mentioned  : for  an  increafed  celerity,  w hether 
by  laborious  and  (trong  cxercifes,  a full  age,  fever,  or 
otherwife,  augments  the  cralfamentum,  with  the  red- 
nefs,  congealing  force,  and  cohefion  of  the  particles; 
and  the  hardnefs  and  w'eight  of  the  concreted  ferum 
with  the  alkaline  principles,  are  by  the  fame  means 
increafed.  On  the  other  hand,  the  younger  and  lefs 
active  the  animal,  and  the  more  watery  or  vegetable 
the  diet  on  which  it  is  fed,  the  cralfamentum  of  the 

blood 

The  bodies  of  fome  women,  who  had  died  of  an  uterine  he- 
morrhagy,  have  been  fent  me,  whofe  blood,  to  the  quantity  of 
26tb,  was  found  by  chance  collefted  in  a vcfTcl;  there  appeared 
the  greateft  palenefs  over  the  whole  body,  aud  I found  the  heart 
and  large  arteries  and  veins  completely  emptied.  In  the  cafe  of 
a female  criminal  who  was  executed,  being  of  a plethoric  enough 
habit,  241b  of  blood  were  colletted,  and  all  the  velTels  found 
quite  empty. 

hJaller  has  changed  this  proportion,  and  indeed  he  has  come 
nearer  the  truth  ; to  wit,  he  has  allowed  four  parts  to  the  arteries, 
and  nine  to  the  veins. 
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blood  is  proportionally  leffened,  and  its  ferum  and 
mucus  increafed.  Old  age,  again,  leffens  the  craffa- 
mentum  and  the  gelatinous  part  likewife. 

CLI.  From  thefe  principles,  but  with  a conjunct 
confideration  of  the  folid  fibres  and  veffels,  the  differ- 
ent temperaments  of  people  are  derived^%  For  a ple- 
thoric 

The  theory  of  the  temperaments  of  the  human  body,  in  the 
fenfe  commonly  recived  by  phyficians,  and  taught  in  the  fchools, 
the  received  divifion  of  them  into  four  fpecies,  and  their  repeated 
production  from  the  different  nature  and  mixture  of  the  blood, 
favours  too  much  of  the  ancient  and  particularly  of  the  Galenical 
doftrine.  I think  there  can  be  no  doubt,  that  there  are  tempera- 
ments ; and  that  the  manner  and  rule  which  nature  follows  in  man, 
and  likewife  perfect  animals,  may  be  obferved  in  the  performance 
of  the  corporeal  and  mental  funftions,  in  either  preferving  or  en- 
dangering the  health  and  life,  and  in  the  exercife  of  moft  of  the 
duties  and  affairs  of  life,  and  in  the  adlions  of  the  internal  and  ex- 
ternal parts,  which  are  more  or  lefs  connefted  with  the  fafety  of 
the  animal.  If,  therefore,  one  would  wifh  to  give  any  fpecific 
name  to  this  different  relation  and  determination  of  the  parts  of 
our  body,  when  once  communicated  with  the  fyftem  in  general, 
as  you  would  do  to  any  plant,  or  other  particular  natural  body, 
and  to  keep  the  ancient  denominations  fanguineous,  choleric, 
phlegmatic,  and  melancholic,  in  preference  to  all  others,  he  mud 
be  aware,  that,  neither  the  various  habits  nor  temperaments  of 
mankind  can  originate  folely  from  the  different  nature  of  the 
blood,  nor  all  be  comprehended  under  thefe  four  modifications. 

With  refpeft  to  the  caufes  of  diverfity  of  temperament,  there  are 
many  which  co-operate.  ( i. ) The  various  quantity,  firmnefs,  and 
fentient  faculty  of  the  nervous  fyftem,  from  the  brain  communi- 
cated to  each  nerve.  I have  always  obferved  a choleric,  and  cho- 
lerico-fanguineous  dlfpofition,  in  all  perfons  having  a large  brain 
and  thick  ftrong  nerves,  along  with  a great  fenfibility  as  well  of 
the  whole  body  as  of  the  organs  of  fenfe.  Hence  arifes  a ready 
apprehenfion  of  objefls,  and  an  increafe  of  underftanding  and 
knowledge,  and,  owing  to  the  comparifon  of  many  ideas,  an  acute 
and  entire  judgement,  which  choleric  perfons  poflefs  in  fo  eminent 
a degree ; but  along  with  this  condition  of  the  nerves,  they  are  ex- 
cefGvely  liable  to  grief  and  anger,  when  the  body  or  mind  is  but 
(lightly  affefted:  and  oa  this  account  medicines  Ihould  be  cau- 
tioufly  given,  and  lefs  dofes  preferibed  to  them.  With  a fmall 
brain  and  flender  nerves,  I have  obferved  the  fenfes  more  dull, 
and  a phlegmatic  or  phlcgmatico-melancholic  torpor  conjoined. 
Therefore  they  require  from  external  objefls  ftronger  impreffions 
upon  the  organs  of  fenfe,  and  longer  applied,  if  they  are  meant  to 

leave 
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thoric  or  fanguine  habit  arifes  from  an  abundance  of 
the  red  globules ; a phlegmatic  temperature  from  a re- 
dundancy of  the  watery  parts  of  the  blood:  a choleric 
difpofition  of  the  humours  feems  to  arife  from  a more 
acrid,  acid,  and  alhalefcent  property  of  the  blood;  as 

appears 

leave  Jafting  effeSs : hence  their  judgment  is  frequently  weak  oa 
account  of  the  defeft  of  ideas;  and  they  feldom  acquire  any  cxten- 
five  knowledge  : but  nature  has  compenfated  thcfe  di  fad  vantages, 
by  making  them  more  able  to  undergo  hardfhips  from  change  of 
climate,  life,  or  labour ; they  demand  more  powerful  medicines 
and  larger  dofes.  What  a great  difference  in  man  and  the  cetaceous 
aninaalsi  (2  ) The  various  degrees  of  irritability  in  the  mufcular 
parts.  For  wherever  you  find  a very  delicate  irritability,  affeffed  by 
almoft  every  fiimulus,  and  retaining  lafting  impreffioi)s,  and  at  the 
fame  time  afting  with  a certain  celerity  ; in  that  cafe  you  cannot 
doubt  of  a choleric  difpofition  : hence  that  remarkable  ftrength  in 
the  mufclcsof  fome  perfons,  wiiieh  afts  with  fo  incredible  quick- 
nefs,  difpaich,  and  conftancy.  On  the  contrary,  if  you  examine 
a phlegmatic  perfon,  you  obferve  the  contraftile  power  of  the 
inufcles  languid,  difficultly  yielding  to  ftimuli,  unlefs  powerful  ; 
fince  the  mufcles  of  phlegraaiico- melancholic  men  are  long  of  be- 
ing determined  to  motion,  although  ftrongiy  excited,  and  finilh  it 
with  an  appearance  of  languor.  (3.)  Even  a certain  fofinef-.  is 
obfervablc  in  all  fibres  and  membranes,  if  you  touch  the  buuy 
of  a phlegmatic  perfon  ; or  a feeming  hardnefs  and  dryncls  in 
melancholic  habits : along  with  which  particularities  the  phleg- 
matic join  lefs  clafticity ; whilif  in  the  melancholic  there  is  z 
greater  tone  and  contraAIle  porver.  (4.)  There  is  in  the  air,  un- 
doubtedly, a certain  eleclrical  principle;  which  being  by  refpira- 
tion  communicated  in  different  yvays  with  the  body,  imparts  a 
natural  tone  to  the  fibres,  occafions  a quicker  motion  in  the  vefl'els, 
and  increafes  and  diminilhes  by  turns  the  alacrity  of  the  mind. 
But  as  this  principle  of  atmofpberic  air  does  not  prevail  in  equal 
quantity  every  hour  of  the  day,  all  times  of  the  year,  and  ia 
every  climate ; fo  fometimes,  we  feel  an  univerfal  laffitude, 
which  fuddenly  ceafes,  the  ftrength  of  the  body  and  mind  being 
reftored  with  a ferene  and  ilaftic  air;  fo  in  like  manner  all  men  do 
not  equally  abforb  this  eleftric  matter,  which  thus  forms  a re- 
markable diverfity  of  temperament.  (5.)  We  ought  too  to  com- 
bine with  thefe  the  various  nature  of  the  blood  from  the  propor- 
tion of  the  elements  : and  in  fact,  as  greater  ftimuli  in  the  blood 
excite  the  hear:  to  briflter  contraftions  j fo  a more  acrid  and  co- 
pious bile  may  effeftually  promote  the  periftaltic  motion,  and  the 
abundance  of  mucus  occafion  a tendency  to  lentor  and  frequent 
catarrhs. 


Now 
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appears  from  tiiofe  who  live  on  flefh,  and  on  the  hu- 
man fpecies,  being  fo  much  fiercer  and  more  paf- 
fionate  than  thofe  who  live  on  plants  or  on  vegetable 
food.  In  the  folid  parts,  a great  firmnefs  joined  with 
an  exqoifite  fenfibility,  or  nervous  irritability,  difpofes 

to 

Now,  we  fee  we  have  fufficient  caufes,  which  from  our  birth 
may  bring  on,  in  the  firft  growth  of  the  parts  of  the  body,  an  irre- 
vocable determination  to  this  or  that  habit  or  temperament.  I 
therefore  can  fcarcely  admit  a complete  tranfmutation  of  tempera- 
ment, which,  during  the  exercife  of  thefe  natural  laws,  could 
render  a purely  choleric  perfon  phlegmatic  : But  that  fome  change 
may  take  place  in  temperaments,  that  violent  attacks  may  be  miti- 
gated, that  lentor,  torpor,  and  liftleflhefs  may  be  increafed,  T readily 
agree ; and  from  the  remedies  by  which  fuch  a change  may  be  pro- 
duced, I form  a fecond  clafs  of  thecanfes  of  temperaments.  The 
chief  are,  (i.)  A different  kind;  of  meat  and  drink.  An  animal 
diet  adds  a great  fllmulus  to  our  ftrength,  invigorates  ourfenfes,  and 
fometimes  induces  ferocity  ; as  is  evident  from  the  Anthropophagi, 
carnivorous  animals,  wild  bcafts  and  their  whelps,  and  hunters, 
particularly  if  the  abufe  of  aromatics,  wines,  and  medicines  baa 
fupervened.  Vegetables,  on  the  contrary,  increafe  the  lentor  of 
the  fibres,  weaken  the  ftrength,  diminifh  fenfibility  and  irrita- 
bility; in  a word,  induce  a phlegmatic  difpofition;  in  which  po- 
tatoes have  a wonderful  effc6t.  It  would  be  of  great  coufe- 
qucQce  to  pay  regard  to  this  in  the  bringing  up  of  children,  viz. 
to  invigorate  the  inertia  of  the  mental  and  corporeal  faculties 
by  the  ufe  of  animal  food,  but  to  temper  the  vehement  paffions, 
peculiar  to  choleric  perfons,  by  ufing  amongft  food  a good  deal 
of  vegetables.  (2.)  The  particular  mode  of  education,  examples. 
It  need  fcarce  be  infilled  on  of  what  influence  thefe  are  poffeffed, 
particularly  in  infancy  : hence  it  happens,  that  whole  nations  are 
of  one  temperament.  (3.)  Climate,  weather,  native  country. 
Rarely  in  an  unfettled  climate  or  country,  in  hot  climates,  or 
in  moift  countries,  will  you  find  in  choleric  perfons  that  alacrity 
of  temper,  agility  of  body,  and  quicknefs  of  underftanding,  whicti 
S3  fo  common  in  a ferene  and  temperate  heaven,  and  high  hilly 
countries.  (4.)  The  increafe  of  knowledge.  I have  often  ad- 
mired that  change  which  a ftrenuous  induftry  produces  in  fome 
of  the  mod  dull  men;  fo  that  with  the  increafe  of  knowledge, 
they  became  of  a more  cheerful  temperament.  (5.)  Abundance 
And  want  of  neceflaries,  both  in  life  and  for  the  purpole  of  for- 
warding improvement.  For  this  reafon  it  may  happen,  that  ac- 
cording to  the  diverfity  of  the  form  of  government,  whether 
under  mild  or  more  fevere  and  tyranical  laws,  the  temperament 
of  the  fubjedl  may  be  either  lively  or  languid.  (6.)  The  fort 
of  life  itfelf,  intercourfe  with  men,  and  public  employment, 

may 
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to  a choleric  habit;  a lefs  irritability,  with  a moderate 
denfity,  to  a fanguine  habit ; and  a lefler  degree  both 
of  denfity  and  irritability  are  to  be  referred  to  a 
phlegmatic  temperament.  There  is  alfo  a kind  of 
dull  heavy  temperament,  in  which  there  is  the  greateft 

ftrength 

may  have  a great  fhsre  in  changing  temperaments;  fioce  rarely 
after  the  36th  year  of  a man’s  life  do  you  find  the  blood  ftlR 
pure;  and  rarely  a choleric  pcrfon,  who,  after  50  years,  has  pre- 
ferved  his  former  alacrity.  It  is  difficult  to  fay  into  how  many 
fpecies  temperaments  fhould  be  divided,  and  what  kind  of  cha- 
racter fhould  be  affigned  to  each,  according  to  nature  and  not  con- 
jedlure.  I doubt,  I may  not  be  more  fuccefsful  than  the  celebrated 
Kaempfius  and  Gerrefhemius,  as  I exhibit  the  firft  lines  only.  The 
fanguineous  and  phlegmatic  temperaments,  feem  with  various  in- 
termedia to  comprehend  all  modifications.  (i.)Then,  the  fan- 
guineous, which  is  inconftant  and  not  well  fpccified,  is  diltinguifhed 
by  a vivid  colour  of  the  face:  the  veflels  are  full;  and  hence  for 
the  moft  part  they  take  ill  with  external  heat  ; they  arc  pre- 
difpofed  greatly  to  inflammable  difeafes ; they  have  a great  fharc 
of  fenfibility  and  irritability,  which  all  therefore  indicate  a defire 
of  pleafure  in  this  temperament,  and  the  greateft  inquietude  both 
of  body  and  mind  prevails:  they  arc  talkative;  abide  not  long 
■with  any  occupation  ; they  are  eafily  feduced,  and  contract  an 
intimacy  with  every  body;  but  they  foon  forget  their  friends, 
fhowing  a certain  diffidence  to  all  of  them ; they  feldom  meddle 
with  affairs  of  any  confequence,  and  rarely  acquire  proficiency 
in  the  fciences,  unlefs  in  an  advanced  age.  (2.)  The  fangui- 
neous-choleric  enjoys  a better  mixture  of  caufes  ; it  has  the  fup- 
ports  of  health  and  cheerfulnefs  along  with  the  former,  but  has 
perfeverence  in  common  with  the  choleric.  (3.)  The  choleric  : 
Here  you  will  always  obferve  the  body  tender,  though  not  ema- 
ciated and  dry  as  is  the  cafe  with  the  melancholic  ; the  fkin  is  of 
a wbitilh  yellow,  with  red  hairs ; the  balls  of  the  eyes  are  of  a mo- 
derate magnitude,  the  pupil  being  frequently  dim;  a penetrating 
lively  countenance,  foraetimes  joined  with  a degree  of  ferocity;  a 
quick  pulfe  ; aClions  of  the  muicles  walking,  fpeaking,  and  other 
refpeCfs  very  rapid  ; copious  and  acrid  bile;  hence  an  cffcCfual  peri- 
ftaltic  motion,  more  frequent  ilools,  a ready  inclination  to  under- 
take any  thing  of  confequence,  formed  as  if  to  command,  and 
particularly  fond  of  animal-food.  (5.)  The  hypochondriac  : An 
unhappy  temperament,  troublcfome  to  iifelf  and  others.  Men 
of  this  fort  for  the  moft  part  are  fubjcdl  to  difeafes  in  the  liver,  have 
a yellowifh  appearance,  always  difeontented,  wonderfully  tortured 
with  envy  and  diffidence,  and  are  called  by  fome  cholerice-mclan- 
cholic.  (6.)  The  melancholic  have  a dejtAed  afpedl:  The  eyes 
for  the  molt  part  fmall,  reCraded,  and  winking,  the  hair  black 
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ftrength  of  body,  joined  with  no  great  degree  of  irri- 
tability. In  the  melancholic,  again,  a weaknefs  of  the 
folids  is  joined  with  the  higheft  degree  of  nervous 
irritation  or  fenfibility.  But  you  muft  be  careful  not 
to  take  thefe  temperaments  as  the  foie  and  limited 
fyftems  or  claffes  of  conftitutions ; which,  in  the 
courfe  of  nature,  are  found  to  be  not  only  four,  or 
eight,  but  are  really  diftinft  in  numberlefs  degrees. 

CLII.  The  red  part  of  the  blood  feems  chiefly  of 
ufe  to  generate  heat,  fince  its  quantity  is  always  in 
proportion  to  the  heat  of  the  blood-  This  being  con- 
fined, by  the  largenefs  of  the  globules,  within  the 
red  and  firft  order  of  veflTels,  hinders  them  from  col- 
lapfing;  and,  in  receiving  the  common  motion  of  the 
heart  by  the  greater  denfity  of  its  parts,  it  has  a 
greater  impetus,  and  fets  in  motion  the  lefler  orders 
of  humours.  Nor  is  it  improbable,  that  the  heart  is 
more  ftrongly  irritated  by  the  ponderous  cruor  of 
the  blood.  The  globular  figure  of  its  parts,  together 

VoL.I.  G with 

and  fldn  rigid,  remarkable  for  its  drynefs  and  leannefs ; a fmall 
and  flow  pulfe,  fparing  and  black  bile,  a flow  periftahic  mo- 
tion. They  indeed  have  quick  perceptions,  and  ponder  long  j 
they  fubmit  to  toilfome  labour  with  the  greateft  patience,  but 
finiftt  it  with  incredible  flownefs : for  the  mofl  part  they  pay 
no  regard  to  time.  They  eafily  bear  the  difadvantages  of  life  ; 
but  when  once  their  anger  is  excited,  they  love  revenge.  (7.)  The 
bcEOtic  or  ruftic  joins  a great  fhare  of  the  fanguineous  temperament 
•with  the  melancholic  and  phlegmatic.  The  body  is  lufty,  full  of 
juices,  a fmall  irritability  in  its  ftrong  mufcles,  and  fome  ftupor 
in  its  fmall  nerves.  Perfons  of  this  fort  are  capable  of  no  educa- 
tion; and  whatever  they  undertake  favours  of  a low  turn  of  mind. 
(8.)  The  gentle  and  mild  temperament:  this  is  compofed  of  the 
fanguineous,  choleric,  and  phlegmatic.  They  are  a good  race  of 
men,  wilhing  well  to  all : in  them  we  always  perceive  a calmnefs  and 
fweetnefs  of  manners ; they  ftrongly  hate  a prating,  noify  loqua- 
city : if  devoted  to  ftudy,  they  calmly  undertake  the  talk,  anxi- 
oufly  ponder  what  they  learn,  and  are  capable  of  great  proficiency. 
(9.)  The  flow  phlegmatic  is  diftinguilhed  by  a foft  and  moftly 
•wbitifh  flein,  a very  lax  body,  very  prominent  eyes,  drowfy  afpeft, 
a flow  pulfe  and  walk : for  the  mod  part  they  fpeak  flow,  are 
patient  of  the  weather’s  inclemency  and  other  people’s  affronts  1 
born  to  obey;  and  on  account  of  their  flight  irritability,  difficultly 
enraged,  and  eafily  pacified  again. 
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with  their  denfity,  makes  it  eafily  pervhde  the  veflels ; 
and  the  quantity  of  iron  it  contains,  as  well  as  of  oil, 
perhaps  increafes  its  power  of  generating  heat.  And 
hence  it  is,  that  the  red  part  of  the  blood  being  too 
much  diminiflied  by  profufe  bleedings,  there  follows 
a ftagnation  or  leffened  motion  of  the  humours  in 
the  fmaller  veffels  ; whence  fatnefs,  and  dropfy.  By 
the  fame  rule  alfo  a due  proportion  of  cruor  is  necef- 
fary  within  the  habit,  to  generate  and  repair  new 
blood.  For,  by  large  hernorrhagies,  we  fee  the  blood 
lofes  its  red  or  denfe  nature,  and  degenerates  into  a 
pale,  ferous,  or  watery  (late. 

CLIII.  The  coagulable  ferum  is  more  efpecially  de- 
hgned  for  the  nutrition  of  the  parts,  as  will  be  here- 
after more  apparent,  Chap.  XXXI.  The  thinner  juices 
ferve  various  purpofes ; as  the  dilTolution  of  the  ali- 
ments, the  moiftening  of  the  external  furface  of  the 
body,  and  furfaccs  of  the  internal  cavities,  to  preferve 
the  flexibility  of  the  folids,  and  conduqe  to  the  motion 
of  the  nerves,  the  fight,  &c.  The  faline  particles  feem 
proper  for  diflbltting  the  aliment,  and  flimulating  the 
VeiTcls.  The  properties  of  the  aerial  part  are  not  yet  well 
known.  The  heat  occafions  the  fluidity,  and  is  not  eafily 
raifed  to  fuch  a degree  as  to  coagulate  the  humours. 

CLIV.  Therefore  health  cannot  fubfifl;  without  a 
denfe  and  red  blood,  whofe  quantity  too  much  di- 
miniflied caufes  a flagnation  of  the  juices  within  the 
fmallei;,.vdrels ; w'hence  all  parts  of  the  body  become 
cold  and  weak.  Nor  can  life  or  health  fubfifl  w'ithout 
a fufliciency  of  thinner  juices  intermixed  with  the  red 
blood  ; feeing  the  cruor,  deprived  of  its  watery  parr, 
congeals,  and  obftruds  the  fmallefl  paflages  of  the 
veffels,  and  kindles  too  great  a heat. 

CLV.  If  it  is  afked.  Whether  there  be  any  differ- 
ence betwixt  the  arterial  and  venous  blood?  we  an- 
fwer,  That  fonie  difference  feems  to  happen  ; the  for- 
mer having  lately  fuffered  the  adlion  of  the  lungs.  But, 
in  experiments,  I fcarce  find  any  obfervable  difference 
either  in  colour,  denfity,  or  any  other  known  diver- 

fity. 
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fity.  Sometimes,  however,  I have  found  a mod  evi'’ 
dent  difference  ; for  the  bright  red  colour  of  the  ar“ 
terial  blood  feems  to  diflinguifh  it  from  the  duflcy  dark- 
coloured  blood  in  the  veins ; but  this,  in  the  plain 
example  of  the  hatching  of  a chicken,  arifes  only 
from  the  deeper  feries  of  globules  in  the  thicker  vein. 
But  we  have  not  fufficient  certainty  of  a difference  in 
the  blood  of  different  arteri.es.  However,  the  arterial 
blood  is  apparently  of  a more  bright  or  fplendid  red  ; 
and  having  a greater  degree  of  fluidity  and  proportion 
of  watery  parts,  may  fo  far  differ  from  the  venous 
darker-coloured  blood.  But  to  clear  up  this,  farther 
experiments  are  requifite. 

CLVI.  From  one  and  the  fame  mafs  of  'blood, 
driven  into  the  aorta,  are  generated  all  the  fluids  of  the 
human  body;  which,  from  their  affinity  one  to  ano- 
ther, are  reducible  to  certain  claffes.  The  manner 
in  which  they  are  feparated,  ought  to  be  accounted 
for  by  the  fabric  or  mechanifm  of  the  glands  them- 
felves.  But  we  muff  firfl  confider  what  the  blood  fuf- 
fers  from  its  containing  veffels. 

CHAP.'  VII. 

Of  the  Common  Offices^  Arteries. 

CLVII.  njn  H E blood  is  driven  from  the  left  ven- 
X tricle  of  the  heart  into  the  aorta;  which 
takes  its  courfe  firfl  a little  towards  the  right,  and  then 
to  the  left,  in  an  arch  that  is  very  fharply  bent : and 
here  the  mafs  of  this  purple  fluid  flrikes  firfl  againft 
the  right  =fide,  and  is  then  refledted  to  the  left  fide 
of  the  aorta;  whence  flowing  in  a vortical  or  whir- 
ling motion  as  much  as  that  full  veffel  will  permit, 
it  goes  on  through  the  arteries,  with  an  afternate 
coliifion  againfl,  and  repercuflion  from,  their  fides. 
The  aorta  fwells  a little  in  bulk  at  the  place  where  it 
proceeds  from  the  heart. 

CLVIll.  The  arteries  are,  in  a living  perfon,  aU 
%v ays  full  of  blood;  fmee  the  jet  or  ftream  that  flarts 
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from  an  artery,  is  not  interrupted  by  alternate  ftops, 
while  the  heart  refts  or  relaxes  itfelf,  but  it  flows  on 
in  a continued  thread : add  to  this,  that  the  micro- 
fcope  fliows  the  arteries,  in  living  animals,  to  be  full, 
both  in  the  their  fyftole  and  diaftole ; nor  can  the 
circular  fibres  of  the  arteries  fo  far  contra£t  them- 
felves  as  entirely  to  evacuate  thefe  tubes.  Since, 
therefore,  a new  v/ave  or  column  of  blood  is  fent  into 
the  arteries,  already  full,  although  it  bear  a fmall  pro- 
portion to  the  whole  mafs  contained  in  the  arterial  fy- 
flem  throughout  the  body,  hardly  ever  exceeding  two 
ounces;  yet,  by  its  immediate  contaft  with  the  precedent 
wave  or  column,  which  moves  flower  as  it  gets  farther 
from  the  heart,  it  confequently  drives  the  fame  for- 
wards, lengthens  the  artery,  and  makes  it  affume  a cy- 
lindric  form,  augments  its  diameter,  prefles  the  mem- 
branes clofer  to  one  another,  urges  the  convex  parts 
of  the  arterial  flexures  outwards,  and  caufes  their  fpiral 
waves  to  be  more  ferpentine,  as  injeftions  demonftrate 
to  us.  This  dilatation  of  the  artery,  whereby  its  light 
or  capacity  is  changed  from  a lefs  to  a greater  circle*, 
is  called  the  pulfe;  the  diajlde  of  which  is  an  expan- 
fion  of  the  artery  beyond  its  natural  diameter.  This 
being  the  proper  or  charaderillic  action  of  life,  re- 
fults  from  the  heart  only,  and  is  in  nowife  natural  to 
the  arteries  left  to  themfelves.  Hence  when  the  mo- 
tion of  the  heart  is  intercepted,  whether  by  aneurifm, 
ligature,  or  otherwife,  there  is  no  pulfation  of  the  ar- 
teries to  be  felt ; and  hence  there  is  a fudden  cefla- 
tion  of  the  pulfe,  by  a wound  through  the  heart,  in 
a living  animal.  But  the  artery  is  proportionally 
more  dilated,  as  the  wave  of  blood  flows  on  before 
more  flowly,  and  the  more  the  velocity  of  the  new 
wave  exceeds  that  of  the  former  one. 

CLIX.  The  fyjiole  or  contraftion  of  the  artery  fol- 
lows the  dilatation  of  it.  For  the  heart  having  emptied 
itfelf,  and  removed  the  ftimulus  of  the  blood,  comes 
into  a ftate  of  relaxation  and  reft.  But  the  artery,  at 
this  fame  time,  by  its  innate  elafticicy  and  contractile 

power 
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power  refiding  in  its  circular  fibres,  irritated  likewife 
by  the  ftimulus  of  the  blood,  contrafts  itfelf,  arid  ex- 
pels as  much  blood  as  ferved  to  dilate  it  beyond  its 
mean  or  middle  diameter:  this  quantity  of  blood  is 
either  forced  into  the  fmaller  and  fcarce-beating  arte- 
riolse,  or  into  the  veins,  as  the  femilunar  valves  of 
the  aorta  oppofe  the  return  of  the  blood  in  the  part 
of  that  veffel  through  which  it  has  juft  now  paffed. 
So  foon  as  the  artery  has  freed  itfelf  from  this  wave 
or  column  of  blood,  being  no  longer  ftimulated  by 
diftention,  it  direfUy  collapfes  by  its  own  proper  con- 
tradtile  force,  and  is  now  again  ready  to  yield  to  a 
new  wave  or  Column  of  blood  fent  into  it  from  the 
heart ; whence  follows  a repeated  diaftole, 

CLX.  That  the  arteries  thus  contrad,  and,  by  that 
force,  propel  their  contained  blood,  is  proved  evident- 
ly from  their  ftrongly  contradile  nature ; from  the 
apparent  diminution  of  the  diameter  or  dilatation 
they  receive  from  the  heart ; from  the  evacuation  that 
follows,  by  the  proper  force  of  the  artery  itfelf,  driving 
out  all  the  blood  that  is  contained  in  the  lateral  branches 
betwixt  two  ligatures;  from  the  return  of  the  blood 
to  the  heart  through  veins  whofe  artery  is  tied,  which 
therefore  the  heart  has  no  fhare  in  propelling;  from 
the  wave  of  blood  being  greateft  when  the  heart  is 
in  its  diaftole,  as  obferved  by  fome  eminent  anato- 
mifts ; from  the  ftrength  with  which  the  blood  is 
ejedled  from  the  tied  aorta  below  the  ligature  ; from 
the  evacuation  which  the  arteries  make  of  their  con- 
tained blood  even  after  death  into  the  veins,  whereby 
thefe  latter  appear  much  fuller  than  the  arteries;  and, 
laftly,  from  the  confiderable  faltus  of  blood  that  iffues 
from  a large  artery  in  an  animal  even  after  death, 
mounting  to  the  height  of  two  feet : to  which  add, 
the  convulftve  contraftions  of  the  animal  in  which  the 
artery  is  thus  wounded,  and  the  remarkable  clofings 
of  the  mouths  of  divided  arteries  in  wounds,  and  a 
fphacelation  of  the  limbs  from  an  offification  of  the 
artery ; whence  the  veins  become  diftended. 
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CLXI.  The  mean  fwiftnefs  of  the  blood’s  motion 
being  diminidied  in  the  time  of  the  heart’s  fyftole, 
but  increafed  during  its  diaftole,  is  fuch  as  carries  it 
through  a fpace  fomewhat  lefs  than  one  foot  in  the 
I'pace  of  a fecond  of  time  ; and  the  condant  pleni- 
tude of  the  arteries  renders  it  impoffible  for  us  to  per- 
ceive any  fucceffion  in  the  pulfes  of  different  arteries; 
whence  all  the  arteries  of  the  body  feem  to  beat  at  one 
and  the  fame  inflant,  whilfl;  the  heart  flrikes  againfl;  the 
brealt : and  yet  there  is  certainly  a fucceffion  in  the 
fyffole  of  the  arteries,  by  which  the  aorta  feems  to 
contraft  in  the  fame  order  fucceffively,  as  it  is  filled 
by  the  blood  expelled  from  the  heart ; fo  that  the 
part  of  the  artery  next  the  heart  is  firft  conftringed, 
and  thence,  gradually,  the  arterial  contracting  force 
proceeds  to  the  extremities.  An  inftance  of  this  we 
have  in  the  inteflines  ; and  the  fame  is  evident  to  the 
eye  in  infers,  who  have  a long  fiflulous  and  knotted 
heart,  manifellly  contradling  in  a fucceflion  from  the 
beginning  to  the  end.  But  the  mind  cannot  diftin- 
guifli  the  lead;  points  of  time,  which  are  the  meafures 
of  this  fucceflion,  and  amount  only  to  a few  thirds  of 
a fecond. 

CLXII.  If  it  be  afked.  Where  this  pulfation  ends? 
w’e  anfwer.  In  the  lead  arteries,  and  cylindrical  origi- 
nations of  the  veins.  V/e  have  already  mentioned  the 
velocity  with  which  the  blood  comes  from  the  heart. 
But  that  velocity  continually  decreafes.  Certain  we 
are,  (i.)  That  the  lights  or  feftions  of  the  arteries, 
compofed  by  the  aggregation  or  fum  of  their  tranf- 
verfe  feidions,  as  they  divide  farther  in  their  courfe 
from  the  heart,  greatly  exceed  that  of  the  aorta  ; fo 
that  fince  the  ratio,  or  lefs  proportion  of  the  trunks 
to  their  branches,  continually  diminifhes  as  they  make 
lefs  ramifications,  and  this  in  a variable  or  uncertain 
proportion  ; the  difference  of  that  ratio  or  proportion 
will  be  the  greatefl  betwixt  the  light  of  the  aorta  at 
the  heart,  and  the  fum  of  the  feclions  of  all  the  fmall 
arteries,  where  they  are  lead,  in  the  extreme  parts 
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of  the  body.  Again,  (2.)  The  proportion  of  the  ar" 
terial  membranes  or  coats  in  thicknefs,  with  refpeftto 
their  bores  or  capacities,  is  greater  as  the  arteries  grow 
kfs ; and  is  largeft  in  the  leaft  of  them,  which  tranfmit 
only  one  globule  at  a time.  The  truth  of  this  is  pro- 
ved from  anatomy,  and  the  forcing  of  air  into  the 
arteries,  by  which  they  burft  always  more  difficultly 
as  they  are  lefs ; and  from  the  calculation  itfelf,  by 
which  the  magnitude  of  the  leaft  arteries  is  determi- 
ned from  the  globules  diftending  their  two  femicylin- 
dric  membranes.  Add  to  this,  (:5.)  The  fridtion  of 
•the  juices  through  the  leaft  veffels,  inflected  and  meet- 
ing together  in  angles ; which  friftion,  even  in  the 
moft  fluid  water,  running  through  long  pipes  that  are 
fingle,  and  in  a direft  courfe,  greatly  diminiffies  the  ve- 
locity, and  more  in  proportion  as  the  tube  is  of  a lefs 
bore ; while  again,  as  the  artery  is  lefs,  there  are  a 
great  number  of  globules  rubbing  and  grating  againft 
its  membranous  converging  fides.  And  by  the  co- 
nical figure  of  the  artery,  it  happens,  that  the  broader 
wave  of  blood,  coming  from  the  trunk,  is  refifted 
in  its  paflTage  through  the  narrower  branch,  and  fo 
muft  diftend  it  by  force.  But  moreover,  (4.)  The 
inflexions  and  folds^  or  plates  of  the  veffels,  greatly 
flacken  the  blood^s  motion;  fince  alwaysTome  part  of 
the  impelling  force  is  fpent  and  loft  in  removing  the 
convex  parts  of  the  folds,  and  changing  the  figure  of 
the  infleded  veffel.  Ihe  angles  likewife  take  off  more 
from  this  force  in  proportion  to  their  acutenefs,  or  the 
more  they  recede  from  a ftraight  line.  Laftiy,  (5.)  A, 
confiderabie  allowance  muft  be  made  for  the  great  vif- 
cidity  or  tenacity  of  the  blood  itfelf ; fince,  by  reft 
only,  it  directly  hardens  into  dots;  and  fince  it  is 
from  the  circulatory  motion  only  of  the  blood,  that 
this  mutual  attraffion  of  parts  is  overcome,  fo  as  to 
hinder  if  from  adhering  to  the  fides  of  the  arteries ; 
for  fo  we  find  it  adhere  in  anuerifms  and  wounds  of 
the  arteries,  or  elfe  the  globules  clot  together,  as  we 
fee  ufually  after  death.  From  all  which  confidera- 
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tions,  you  will  obferve,  that  the  blood  meets  with  the 
grcatell  retardation  in  its  courfe  in  the  leaft  veflels. 
And  the  oppofition  it  meets  with  in  the  branches 
ieffens  the  velocity  of  the  blood  alfo  in  the  trunk : the 
oppofition  of  torrents  of  blood  to  one  another  in  the 
anaftomofes  of  veffcls  alfo  deftroys  fome  parts  of  its 
motion.  We  may  eafily  perceive  the  amounts  of  this 
retardation  will  be  very  confiderable,  although  it  be 
difficult  to  eftimate  it  juftly.  In  the  larger  trunks  the 
blood  of  a living  animal  flows  with  the  rapidity  of  a 
torrent ; but,  in  the  lead:  branches,  it  creeps  along 
very  flowly  ; fo  that  in  thefe  it  begins  to  put  on  a ftate 
of  coagulation.  It  is  alfo  well  known  to  furgsons, 
that  a fniall  branch  of  an  artery  near  the  heart  or  aor- 
ta bleeds  more  dangeroufly  than  a much  larger  one 
that  lies  at  a greater  diflance.  The  weight  of  the  in- 
cumbent atmofphere,  of  the  mufcles  and  flcihy  parts 
lying  above  the  artery,  and  the  contra£lile  powder  of 
the  veflTel  itfclf,  make  a refiffance  indeed  to  the  heart ; 
but  do  not  leflTen  the  velocity  of  the  blood,  feeing  they 
add  as  much  in  the  diaftole  as  they  diminifli  in  the 
fyflole. 

CLXIII.  It  is  certain,  however,  from  incifions  made 
in  living  animals,  that  the  Angle  globules  of  blood, 
which  move  feparately  in  the  finall  veflels,  do  not  lofe 
fo  much  of  their  velocity  as,  by  calculation,  they 
ought  to  do.  We  muft  therefore  aflign  fome  caufes 
by  w’hich  this  power,  deftrudive  of  the  blood’s  mo- 
tion, is  lefiened.  And,  in  the  firft  place,  it  is  cer- 
tain, that  the  lights  of  the  branches  do  not  bear  fuch 
a proportion  to  the  trunk  in  the  fmalleft  veflels;  their 
great  fmoothnefs  diminiflies  the  fricfion.  The  facility 
likew'ife  with  which  the  blood  flow's  through  the  veins, 
expedites  its  pafiage  through  the  little  arteries,  which 
immediately  communicate  w'lth  thefe  veins.  No  great 
help  is  to  be  expected  from  confldering  the  effecl  of 
ligatures  or  the  weight  of  the  blood,  which  is  capable 
both  of  diminifliing  and  accelerating  the  motion ; nor 
<;an  we  fuppofe  that  in  live  animals  a great  effect  de- 
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pends  upon  the  force  of  the  nerves.  The  power  of 
derivation,  ^whatever  that  is,  and  the  motion  of  the 
mufcles,  are  capable  of  producing  a new  velocity. 

CLXIV.  The  pulfe  therefore  enfues,  becaule  the 
anterior  wave  or  column  of  blood  moves  on  flower, 
while  the  fubefquent  or  pofterior  wave  comes  fafler  j 
fo  that  the  preceding  is  an  obllacle  to  the  confequent 
blood  (CLVIIL).  But  fince  the  force  of  the  heart 
weakens  as  the  blood  goes  on,  and  the  contra6lile 
power  of  the  arteries  increafes,  therefore  the  difpro- 
portion  of  celerity  betwixt  the  antecedent  and  confe- 
quent waves  or  columns  of  blood  coming  from  the 
heart,  will  be  continually  leffening  with  refpedl  to  the 
blood  that  is  urged  on  by  the  contraftion  of  the  fmal- 
ler  veffels,  till  arriving  at  a part  where  there  is  no  ex- 
cefs  or  difference,  it  will  there  ceafe  to  make  any  pul- 
fation  of  the  artery ; becaufc  here  the  anterior  and 
confequent  blood  flow  evenly,  or  with  the  fame  cele- 
rity. But  this  place  of  equality  in  motion,  cannot  be 
in  the  larger  and  more  confpicuous  arterial  branches  : 
for  in  them  the  wave,  lafl  coming  from  the  heart, 
moves  quicker  than  what  went  before  ; as  is  evident 
from  the  inflammatory  pulfation  of  them,  efpecially  in 
the  fmall  arteries  of  the  eye.  But,  in  the  lezR  red 
arteries,  the  pulfe  at  length  begins  to  vanifh.  This 
is  evident  from  the  equable  motion  of  the  blood,  of- 
ten feen  by  a microfeope  through  the  arteries  of  a frog. 
In  the  larger  veflejs,  however,  fuch  as  may  be  about 
the  fixth  part  of  a line  in  diameter,  the  pulfe  is  per- 
ceptible. But  in  the  leafl;  veins  vifible  to  the  eye, 
there  is  no  fenfible  pulfation  or  accelerated  motion  of 
the  blood,  whilft  the  heart  contradls,  demonflrable 
either  by  the  microfeope  or  any  other  experiment. 

CLXV.  Even  in  the  veins,  the  blood  prefles  againft 
their  fides,  as  appears  from  the  furrows  hollowed  out 
of  the  bones,  and  the  fwelling  of  the  veins  on  be- 
ing tied.  If  it  be  afleed.  Why  the  veins  do  not  beat  ? 
(for  we  do  not  allow  that  to  be  a pulfe  which  happens 
from  refpiration,  from  the  fejeftion  of  the  blood  from 

the 
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the  right  auricle,  or  from  the  mufcular  part  of  the 
vena  cava)  ; the  reafon  of  this  feems  to  be,  that  the 
blood,  immediately  on  its  leaving  the  heart,  is  more 
retarded  in  its  motion  than  when  it  pafles  into  the 
fmalleft  veifels.  Hence,  the  fhort  fpace  of  time  by 
which  the  velocity  of  the  lafl;  wave  exceeds  the  fore- 
going, is  greatefl;  at  the  heart,  and  grows  gradually 
lefs,  till  it  at  laft  totally  vanifhes.  This  is  illuftrated 
by  the  experiment,  in  which  a pipe,  fixed  in  a lea- 
thern tube,  and  driving  forth  water  in  a continual, 
but  ftarting  dream,  does,  by  a fponge  fixed  round  the 
mouth  of  the  faid  tube,  caufe  the  water  to  iffue  forth 
in  an  even  dream,  without  leaping  through  thefponge : 
and  the  fame  is  evident  from  another  experiment,  in 
which  the  fame  thing  happens,  by  injeding  the  me- 
fenteric  arteries  with  an  alternate  impulfion  of  water  j 
for  then  the  water  flows  out  through  the  veins  in  one 
continued  even  dream. 

CLXVI.  The  fulfe  is  therefore  the  meafure  of  the 
powers  which  the  heart  fpends  on  the  blood ; becaule 
it  is  the  immediate  and  full  effeft  of  thofe  powers. 
Hence,  all  things  confidered  as  alike,  the  pulfe  is Jlon} 
in  the  mod  healthy  people,  where  there  is  no  dimu- 
lus,  nor  any  unnatural  refidance  to  caufe  the  eflecl 
of  a dimulus,  but  the  heart  is  at  liberty  to  fend  for- 
wards the  blood  with  eafe.  You  mud  except  thofe 
cafes  w^here  there  is  fome  obdacle,  by  which  the  blood 
is  prevented  from  entering  the  aorta.  For  this  rea- 
fon the  pulfe  in  adhmatic  people  is  flow' ; the  fame 
thing  alfo  happens  from  a debility  or  infenfibility  of 
the  heart,  w'hich  the  ufual  dimulus  is  not  capable  of 
exciting  to  contraction.  A large  pulfe  is  caufed  by 
fulnefs  ot  the  artery,  joined  w'ith  a drong  force  of  the 
heart ; a fmall  pulfe  by  the  emptinefs  of  the  artery, 
and  a leflfer  wave  of  blood  fent  from  the  heart.  A 
hard  pulfe  denotes  fome  obdacle  or  dimulus ; or  elle 
that  the  heart’s  force  is  increafed  wuth  a greater 
thicknefs  of  blood,  or  a greater  rigidity  of  the  artery. 
A quick  pulfe  denotes  fome  dimulus,  obdacle,  or 

greater 
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greater  fenfibility  or  irritability  of  the  heart.  It  is 
bell  felt  where  the  artery  lies  expofed  bare  to  the 
touch,  upon  fome  refilling  bone ; but  obftru£lions 
fometimes  render  the  pulfe  perceptible,  where  it  is 
never  fo  naturally. 

CLXVII.  The  pulfe  is  flower  in  animals  as  they 
are  larger  or  more  bulky;  becaufe  the  heart  is  pro- 
portionably  bigger  in  the  fmaller  than  in  the  larger 
animals,  and,  as  well  as  the  other  parts  of  the  body, 
is  more  irritable  in  the  former  than  in  the  latter  ; and 
becaufe  the  heart  is  obliged  to  drive  the  blood  to  a 
greater  diftance ; whence  the  refifcances  or  friflions  in 
the  more  bulky  feem  to  be  increafed  more  than  the 
force  of  the  heart.  Hence,  fmail  animals  are  more 
voracious ; and  large  ones,  as  the  whale  and  elephant, 
"eat  lefs.  The  pulfe  of  a healthy  perfon  rifing  in  the 
morning,  beats  65  in  a minute  ; but,  after  thefatigive 
of  the  day,  it  will  beat  80  in  that  time  ; and  again, 
by  the  night’s  reft  or  fleep,  it  will  become  gradually 
lefs  frequent,  till  in  the  morning  you  will  find  it  re- 
turned to  its  primitive  number  of  65.  For  the  mo- 
tions of  the  mufcles,  and  actions  of  the  external  and 
internal  fenfes,  the  warmth  of  the  atmofphere,  and  the 
action  of  the  aliments  taken  into  the  ftomach,  urge 
the  venal  blood  on  to  the  heart,  which  being  there- 
by oftener  ftimulated,  makes  more  frequent  contrac- 
tions. This  is  the  caufe  of  thofe  paroxyfms  or  fits  of 
increafe  obfervable  in  all  fevers  towards  the  evening. 
For  fleep  not  only  retards  the  motion  of  the  blood, 
but  of  all  the  other  humours  and  adtions  in  the  body 
whatever. 

CLXVIIL  A frequent  pulfe  is  different  from  a fwift 
one  ; and  it  is  poflible  for  the  pulfe  to  be  at  the  fame 
time  fwift  and  unfrequent.  But  it  is  difficult  to  obferve 
a fwift  pulfe.  The  frequent  pulfe  is  what  is  com- 
monly called  a fwift  one.  It  takes  place  in  children, 
and  becomes  afterwards  flower  in  perfons  as  they  grow 
older.  The  falient  point  beats  134  in  a minute:  new'- 
born  infants  have  their  pulfe  120  in  that  time  ; and 
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from  thence  down  to  old  age  it  grows  flower,  to  6o 
in  a minute.  A feverifli  pulfe  begins  from  96  per  mi- 
nute ; and  we  count  the  pulfe  has  but  a moderate  ce- 
lerity in  fevers,  or  laborious  exercifes  of  adult  per- 
fons,  if  it  does  not  exceed  above  mo  or  1 20  in  a mi- 
nute; but  it  is  exceflive  at  igo  or  140,  with  which 
number  people  feldom  recover  ; nor  have  I ever  ob- 
ferved  it  exceed  that  number.  The  pulfe  beats  flower 
in  winter,  and  quicker  in  fummcr,  by  about  i o ftrokes 
per  minute;  and  under  the  torrid  zone,  it  grows 
quicker  to  1 20  The  different  paflions  of  the  mind 
varioufly  accelerate,  retard,  and  difturb  the  pulfe. 
Whatever  obftrudls  the  circulation  is  alfo  found  to 
accelerate  the  pulfe ; not  from  the  laws  of  hydrofta- 
tics,  or  on  account  of  the  canal  being  made  narrower, 
nor  from  the  adtion  of  the  foul ; but  only  the  heart 
being  with  more  difficulty  freed  from  the  ftimiulating 
contrads  itfelf  more  flrongly,  and  at  fliorter  intervals. 
An  irritation  from  an  acrid  blood  is  the  caufe  of  the 
frequent  pulfe  in  fevers. 

CLXIX.  Through  the  leafl  veins  the  blood  moves 
on  very  flowly,  partly  by  force  of  the  heart,  and  partly 
by  the  contradile  force  of  the  arteries.  The  firfl  is 
proved  by  a renewal  of  the  motion  of  the  blood  in 
perfons  drowned  ; where,  merely  by  exciting  the  ac- 
tion of  the  heart,  the  whole  mafs  is  again  propelled. 
But  the  contradile  force  of  the  artery  is  proved  by 
what  is  faid  (CLX.).  But  after  death  the  blood  con- 
tinues to  move,  in  part,  alfo  by  its  own  gravity,  and 
by  the  elafticity  of  the  air  generated  or  extricated  by 
putrefadion. 

CLXX. 

I obferve  a wonderful  difference  in  the  pulfe,  as  it  depends 
upon  temperament : for  in  a languineous  and  choleric  habit  the 
pulfctis- more  frequent,  let  the  age,  fex,  and  ftate  of  mind  be  what 
it  will ; in  a phlegmatic  and  melancholic  perfon,  it  is  flower.  But 
the  whole  doftrine  concerning  the  pulfe,  though  you  even  flight- 
ly  efteetn  fome  of  the  too  fubtile  diftinftions  of  the  French,  and 
the  prognofiics  in  difeafes  refulting  from  ihefe,  is,  however,  ipuch 
indebted  in  the  prefent  age  to  the  induftry  ot  fome  of  the  moft  re- 
fpedtable  men;  fome  of  whom  Haller  has  mentioned,  and  among 
whom  Gruoer,  Stedman,  and  others,  may  alfo  be  ranked. 
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CLXX.  But  the  blood  moves  on  falter  in  the  lar- 
ger veins.  For  whenever  the  impelling  powers  re- 
main fufficient,  and  the  conveying  fmall  veffels  are 
rendered  narrower,  the  motion  of  their  contained 
fluids  mull  of  courfe  be  accelerated  ; fince  the  fedion 
of  the  venal  trunk  is  much  lefs  than  that  of  all  its 
branches,  in  the  fame  manner  as  that  of  an  artery  is 
lefs  than  the  fum  of  the  branches  into  which  it  divides. 
Therefore  if  the  motion  of  the  venal  blood  lofes  no- 
thing in  its  way,  the  proportion  of  its  celerity  in  the 
vena  cava,  to  its  celerity  in  the  veins  of  the  thirtieth 
diviflon,  will  be  thirty  times  greater  in  the  former,  in 
proportion  as  the  conjund  lights  of  all  the  fmall  veins 
exceed  the  light  of  the  cava.  In  like  manner,  too, 
the  fridion  or  attrition  of  the  blood  in  the  veins,  and 
its  contad  with  their  fides,  diminilh. 

CLXXI.  But  fince  the  blood  moves  thus  flowly  in 
the  leafl;  arterial  vefiels  and  incipient  veins,  and  as  the 
weight  of  the  blood  itfelf,  iu  many  places  wonderfully 
hinders  its  return  to  the  heart,  while,  at  the  fame  time, 
the  very  thin  cods  of  the  veins  have  but  little  con- 
tradile  power  to  be  expeded  from  them ; therefore 
nature  has  ufed  various  precautions,  left,  from  the 
flownefs  of  its  motion,  it  fhould  any  where  ftagnate 
or  concrete.  To  obviate  this,  flie  has  fupplied  the 
veins  with  more  watery  vapours  and  fiuxile  lymph, 
than  (he  probably  fent  by  the  arteries,  if  we  confider 
the  great  exhalation  that  is  made  from  the  arterial 
blood  in  the  lungs. 

CLXXII.  She  has,  therefore,  likewife  placed  the 
veins  near  the  mufcles,  that  by  the  turgefcence  or 
contradions  of  the  latter  the  veins  may  be  prelTed  ; 
and  fince  any  preflure  upon  the  veins  muft  be  de- 
termined tow'ards  the  heart  (LXIII,),  therefore  all 
this  force  muft  be  entirely  employed  in  accelerating 
the  return  of  the  blood  to  the  heart.  From  hence  pro- 
ceeds that  wonderful  quicknefs  of  the  pulfe  (CLXVII), 
heat,  and  rednefs  of  the  body,  with  a fliort  and  la- 
borious 
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borious  breathing,  that  attend  mufcular  motions -or 
violent  exercifes. 

CLXXIII.  Mo/eover,  thofe  mufcles,  which  con- 
ftantly  urge  or  prefs  violently  the  contiguous  vifcera 
on  all  hdcs  that  are  contained  in  any  of  the  common 
cavities,  do  all  of  them  powerfully  promote  the  re- 
turn of  the  venal  blood  to  the  heart.  Such  an  effect 
has  the  conjundl  preffure  of  the  diaphragm  with  the 
abdominal  mufcles,  in  refped  to  the  abdomen.  Laft- 
ly,  the  pulfations  of  the  arteries,  which  rum  every 
where  contiguous  and  parallel  to  the  fides  of  the 
veins,  have  no  inconfiderable  effe<ff  in  promoting  the 
return  of  the  venal  blood ; fince,  as  we  have  before 
fliown,  any  impulfe  acting  on  the  veins  can  determine 
their  blood  to  the  heart  only. 

CLXXIV.  To  thefe  is  added  a force  not  yet  fuffi- 
ciently  known,  by  which  the  blood  is  brought  from 
a place  where  it  is  more  compreffed  to  one  more  lax, 
and  where  it  meets  with  lefs  refiftance.  In  this  mat- 
ter alfo  refpiration  is  of  great  efficacy  ; in  which  the 
motion  of  the  blood  into  the  lungs,  when  relaxed,  is 
accelerated  by  the  pow-er  of  derivation  from  all  parts 
of  the  body:  and  again,  in  exfpiration,  it  is  driven 
into  the  trunks  of  the  veins  in  the  head  and  abdomen. 
Hence  the  fwelling  of  theweins,  and  likewife  of  the 
brain,  in  the  time  of  exfpiration.  The  circulation  is 
not  indeed  affifted  by  thefe  caufes,  but  the  blood  is 
agitated  and  preffed.  The  anaffomofes  of  the  arte- 
ries contribute  to  the  fame  end ; for  they  render  the 
paffage  of  the  blood  more  eafy  from  thofe  places 
where  it  is  obftructed  to  fuch  as  are  more  free. 

CLXXY.  By  thefe  means,  the  blood  in  a healthy 
perfon,  ufing  fufficient  exercife  of  body,  moves  on 
with  fuch  a velocity,  as  fuffices  to  deliver  as  much  of 
the  purple  fluid  in  every  pulfe  by  the  vena  cava  to 
the  heart,  as  is  equal  to  what  is  fent  out  by  that  great 
artery  the  aorta.  But  rdl  or  inactivity  of  body,  and 
a weaknefs  of  the  contracting  fibres  of  the  heart  and 
ether  mufcles,  frequently  render  this  motion  of  the 
2 venal 
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venal  blood  more  difficult.  Hence  follow  the  varices 
and  the  piles  in  women  with  child ; which  latter  is 
much  occafioned  from  the  deficiency  of  valves  in  the 
vena  portarum.  And  from  hence  fpring  even  the  men- 
fes  themfelves.  And  when  the  veins  too  flowly  return 
their  blood  to  the  heart,  the  fubtile  vapours,  being  thus 
unable  to  return  to  the  heart,  are  obliged  to  ftagnate; 
whence  proceeds  that  frequency  of  cedematous  and 
pitting  fwellings  of  weak  people. 

CLXXVi.  The  time  in  which  an  ounce  of  blood, 
fent  out  from  the  left  ventricle  of  the  heart,  returns  to 
the  right,  and  which  is  commonly  reckoned  the  time 
in  which  the  greater  circulation  is  performed,  is  un- 
certain, and  different  in  every  different  portion  of  the 
body.  If,  however,  you  want  to  know  about  the 
ounce  of  blood  propelled  in  that  quantity,  which  we 
have  mentioned,  the  amount  of  it  will  be  about  7I- 
ounces  in  an  hour  with  4500  pulfes ; and  the  amount 
of  the  perfeft  circulations  will  be  about  2 34. 

CLXXVIL  The  effeds  which  follow  from  the  mo- 
tion of  the  heart  and  arteries  upon  the  blood  are  va- 
rious, which  may  be  deduced  and  ellimated  from  the 
caufes  themfelves  of  thofe  effeds,  if  we  compare  the 
blood  of  a living  and  of  a dead  animal,  that  which  is 
healthy  with  that  which  is  difeafed,  and  that  which  is 
inert  or  too  little  moved  with  that  which  circulates 
too  fwiftly.  For  we  obferve,  that,  in  the  living,  the 
blood  is,  ( I ) Confiderably  warm  or  hot.  (2.)  It  looks 
red,  with  a fort  of  purple  florid  hue.*  (3.)Itfeems 
to  be  homogeneous  or  uniform,  and  alike  in  its  parts ; 
though  they  are  really  mixed  and  of  different  prin- 
ciples. (4.)  It  is  made  up  almoft  entirely  of  globules. 
(5.)  It  flows  very  readily  through  the  leafl  veffels: 
From  whence  being  drawn,  (6.)  It  exhales  a volatile 
vapour,  which  we  have  already  defcribed  particularly. 
In  the  dead  animal  which  has'"  not  yet  begun  to  cor- 
rupt or  putrefy,  we  obferve,  (i.)  Thai  it  has  loft  a 
great  deal  of  its  rednefs.  (2.)  That  it  I’eparates  into 
a more  denfe  and  a more  thin  fubftance.  (3.)  That 

it 
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it  exhales  no  vapour,  (i;].)  Being  drawn  out  from 
the  veins,  it  congeals  either  all  or  the  greateft  part. 
But  even-  in  the  living  animal,  when  very  weak, 
where  there  is  fome  pulfe  or  refpiration,  though  fmall, 
we  find  the  blood  cold,  even  to  a confiderable  degree. 
If,  again,  you  compare  the  blood  of  a human  perfon, 
unadive  both  in  body  and  mind,  with  the  blood  of 
one  that  is  addicted  to  violent  exercife,  you  will  ob- 
ferve  the  latter  has,  (i.)  A greater  heat.  (2.)  A more 
intenfe  rednefs.  (3.)  A fubtlance  more  compaft,  and 
fpecifically  heavier.  And,  (4.)  The  volatile  parts  more 
abundant.  All  which  appearances'  feem  manifcftly 
the  effects  of  the  motion  of  the  heart  and  arteries, 
fince  they  proportionably  increafe  and  diminifh  with 
that  motion,  and  difappear  when  that  ccafes. 

CLXXVIII.  That  we  may  underftand  the  manner 
in  which  thefe  appearances  are  produced  in  the  blood, 
we  mull  confider  what  are  the  effects  of  the  heart  im- 
pelling the  fame,  and  of  the  arteries  alternately  coin- 
prefiing  and  urging  it  forward.  And  firfl  we  fee, 
that  the  heart  drives  the  blood  into  the  arteries  with 
a very  great  celerity  (CXXllI.)  With  a confufed  or 
vortical  motion,  the  heart  thus  throws  the  blood  into 
the  crooked  or  inflected  arteries,  in  fuch  a manner, 
that  the  right  globules,  expelled  through  the  opening 
of  the  aorta,  ftrike  againff  the  left  fide  of  the  artery; 
from  whence  being  repelled,  they  incline  tow^ards  the 
right  fide,  whereby  all  the  particles  of  the  blood  are 
agitated  w'ith  a confufed  or  turbulent  and  whirling 
motion.  The  blood  thus  impelled  againft  the  flexile 
and  curved  fides  of  the  arteries,  of  neceflity  dilates  or 
difleiids  them  into  a greater  convexity;  and,  laflly, 
in  the  fmaller  veffels,  capable  of  receiving  only  one  or 
a few  of  the  blood-globules,  all  the  faid  globules  come 
fo  intimately  into  contact  with,  and  grate  againft,  the 
fides  of  the  faid  artery  in  all  their  points,  that  they  are 
even  obliged  to  change  their  figure  in  gaining  a paf- 
fage  into  the  veins. 

"^CLXXIX.  But  the  arteries,  by  their  elaftic  force,  re- 
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afting  upon  the  impinging  blood,  repel  the  fame  from, 
their  Tides  towards  the  axis  of  the  light  or  capacity  5 
and  at  laft  tranfmit  every  Tingle  particle  of  it  through 
the  circular  mouths  of  the  leaft  veljels,  by  which 
the  arteries  and  veins  join  together. 

CLXXX.  There  is,  therefore,  a moll  prodigious  de- 
gree of  friftion,  as  well  from  the  blood  globules 
upon  the  Tides  of  the  arteries,  as  from  the  arteries 
themfelves  contracting  round  the  blood ; to  which 
add,  the  attrition  of  the  particles  of  blood  againR 
each  other  by  the  confufed  and  vortical  motion  with 
which  they  are  propelled.  The  effeCls  of  this  friction, 
may  be  computed  from  the  vifeid  and  inflammable 
nature  of  the  blood  itfdf,  from  the  narrownefs  of  the 
veffels  through  v.'hich  it  runs,  and  from  the  ftrong 
impulfe  of  the  heart,  joined  with  the  powerful  re- 
action of  the  arteries;  to  which  add,  the  weight  of 
the  incumbent  parts  railed  by  the  force  of  the  arte- 
rial blood.  This  friCtion  generates  a fluidity  in  the 
blood,  by  pe'rpetualiy  removing  the  points  of  contaCl 
in  its  globules,  refifting  their  attraction  of  coheTion, 
mixing  together  particles  of  different  kinds,  which 
become  more  fluid  upon  mixture,  as  we  have  an  in- 
ftance  in  oil  v/hen  triturated  with  water.  It  alfo  aug- 
ments the  fphericity  of  the  particles,  by  breaking  off 
their  protuberances  and  little  branchings.  But  even 
thefe  very  fmall  particles  themfelves,  which  are  broken 
off  from  the  large  particles  of  the  blood,  put  on  a 
round  figure  by  their  fridtion  againfl  the  fides  of  the 
canals,  and  by  their  rotatory  motion  : By  deficiency 
in  thefe  particulars  the  blood  coagulates  in  the 
veffels  before  death  ; and  hence  the  loft  fluidity  of 
the  blood  is  again  reftored,  by  recovering  the  mo- 
tion of  the  heart,  as  we  are  taght  by  experiments  made 
on  living  animals.  It  is  a queftion,  whether  this  mo- 
tion of  the  blood,  and  the  denfity  proceeding  from 
it,  is  the  caufe  of  tbe  red  colour  of  the  blood®^,  fee- 

VoL.  I.  H ing 

Even  the  premiums  have  been  unavailing,  which  have  been  pro- 
pofed  by  fome  of  the  moft  famous  boards  of  fcience,  for  difeovering 
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ing  the  rednefs  is  in  proportion  to  the  denfity,  and 
increafes  or  decreafes  from  the  fame  caufes.  This 
feems  to  arife  from  a mixture  of  the  ferruginous  with 
the  oily  part  of  the  blood. 

CLXXXI,  We  may  alfo  afk,  whether  the  heat  of 
the  blood  does  not  alfo  proceed  from  its  motion 
feeing  we  obferve  heat  to  arife  from  the  motion  of 
all  kinds  of  fluids,  even  of  air  itfelf,  in  our  experi- 
ments ; but  much  more  does  this  attrition  produce 
heat  in  the  inflammable  animal  juices,  which  are  den- 
fer  than  water,  and  compreflTed  wiih  a confiderable 
force  by  contradile  and  converging  tubes.  Is  not 
the  truth  of  this  fufficiently  evinced,  by  the  blood’s 
being  warm  in  thofe  flfh  which  have  a large  heart, 
and  cold  in  fuch  as  have  a fmall  one  ? the  generation 

of 

the  tniecaufeof  the  blood’s  rednefs.  Theprimarycaufchas  beenfup- 
pofed  to  be  iron,  from  the  experiments  of  Menghini  and  Storm?us; 
and  likewife  the  influx  of  the  aerial  principle  according  to  Pr^eftley; 
and  an  Inflammable  fubftance,  conjoined  with  the  aerial  acid,  ac- 
cording to  Weigel  and  other  chemitts.  opinions.  Every  hypothefis 
has  its  own  difficulties  to  encounter.  If  we  could  dcmonltrate  fo 
great  a quantity  of  iron  in  the  blood  as  is  requifite  to  tinge  3otb, 
and  to  produce  luch  an  appearance  of  rednefs  as  blood  exhibits,  I 
would  without  hefitation  aferibe  the  caufe  to  it:  but  there  is  too 
fmall  a quantity;  nor  does  the  frequent  ufe  of  chalybeates  favour 
the  hypothefis.  The  more  probable  opinion,  therefore,  is,  that 
fome  inflanfimable  principle,  arifing  from  the  air  and  our  aliments, 
along  with  fome  metallic  matter,  mixed  by  the  vital  powers  of  the 
body,  is  the  efficient  caufe.  Perhaps  fome  other  caufes  are  yet 
concealed.  May  any  light  be  difcovered  from  the  opinion  propoled 
by  Hewfon  about  the  efficacy  of  the  fpleen  ? 

Alrhough  it  be  eafier  to  fhow,  that  animal  heat  is  not  pro- 
duced properly  from  the  fridlion  of  the  fluids  upon  the  veflels, 
than  to  fubft itute  a more  fatisfaflory  and  probable  explication, 
my  own  reading  and  experiments,  neverthelefs,  will  not  allow  me 
to  favour  this  theory.  On  the  contrary,  I am  perfuaded,  that  the 
various  dates  and  quantity  of  animal  power  in  the  nervous  fyltera, 
the  air’s  quality  and  acceffibility,  according  to  the  freedom  of  re- 
fpiration,  to  our  lungs,  the  motion  of  themufeies  in  their  different 
degrees  of  increafe  and  excitement,  conjundtly  with  the  progref- 
five  motion  of  the  blood,  not  only  produce  the  vital  hear,  but  dif- 
perfe  it,  when  once  produced,  through  all  the  body,  in  propor- 
tions which  vary  according  to  the  greater  or  Icfs  fupply  of  vefleh 
in  the  different  parts. 
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of  heat  being  in  proportion  to  the  fize  of  their  bodies : 
from  the  more  intenfe  heat  of  birds  that  have  a lar- 
ger heart,  and  more  frequent  or  quick  pulfations  ? 
from  the  increafe  of  animal  heat,  that  enfues  from 
exercife  of  all  kinds,  and  even  from  bare  fridlion  of 
parts?  from  the  congelation  of  all  the  humours 
of  the  human  body  in  a certain  degree  of  cold,  in 
which  a man  grows  ftifF,  though  he  yet  retains  Come 
warm  blood  and  is  alive  ? and  from  the  coldnefs  of 
fuch  people  as  have  their  pulfe  weak  and  obicure  ? 
Nor  does  the  heat  at  all  arife  at  firft  from  any  degree 
of  putrefadlion  in  the  blood,  feeing  the  humours 
themfelves,  when  left  at  reft,  generate  no  heat.  Nor 
muft  we  explain  an  evident  appearance  from  the  ac- 
tion of  fuch  an  obfcure  being  as  the  vital  power  ; and 
though  fometimes  the  heat  may  be  greater  when  the 
pulfe  is  flow,  and  lefs  when  it  is  more  frequent,  the 
difference  may  arife  from  the  different  difpofition  of 
the  blood,  from  the  different  denfities  of  the  veffels, 
or  the  increafe  or  diminution  of  perfpiration. 

CLXXXII.  The  fame  caufe  alfo  hinders  putrefac- 
tion, by  not  fuffering  the  inteftine  motion  to  be  di- 
minifhed,  and  by  diffipating  fuch  particles  as  have  al- 
ready begun  to  be  corrupted. 

CLXXXIII.  But  the  different  natures  of  the  feve- 
ral  particles  themfelves,  which  conjunftly  make  up 
the  mafs  of  blood,  are  the  caufes  by  which,  from  one 
and  the  fame  impetus  of  the  heart,  different  effedfs  or 
confequences  are  produced  in  different  particles  of  the 
blood : Namely,  thofe  particles  move  quicker,  whofe 
greater  denfity  makes  them  receive  a greater  impetus, 
and  whofe  apt  figure  or  lefs  extended  furface  makes 
them  meet  with  lefs  refiftance  in  the  fluid  in  which 
they  move.  Thofe  alfo  are  driven  along  more  fwifdy, 
which,  either  from  their  weight,  or  from  the  direc- 
tion in  which  they  pafs  out  from  the  heart,  are  urged 
chiefly  into  the  axis  of  the  veffel.  Thofe  again  will 
ftrike  againft  the  convexities  of  the  flexures  in  the 
arteries,  which  have  the  greateft  projedtile  motion  5 
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vi^hile  the  other  parts  of  greater  bulk  and  tenacity, 
having  lefs  projectile  motion,  will  move  fluggifhly 
along  the  concavity  of  the  vcffcl.  And  in  this  man- 
ner is  the  blood  prepared  or  difpofed  for  the  feveral 
fecretions. 

CLXXXIV.  The  fyjlole  of  the  arteries  renders  the 
parts  of  their  contained  fluids  more  denfe  or  compaft, 
while  they  contraft  round  the  blood  as  round  a folid 
obftacle;  which  being  in  fome  parts  vifeid  and  com- 
preflible,  they  drive  and  expel  the  more  liquid  parts 
into  the  lateral  mouths  or  ducts,  at  the  fame  time  in- 
ereafing  the  points  of  contact  betwixt  the  globules 
themleives,  cooibining  their  more  large  and  denfe 
fpherules,  and  compaO:ing  the  flat  panicles  into  denfer 
bodies.  But  the  denfity  of  the  blood  is  partly  as  the 
number  of  globules,  and  partly  as  the  denfity  of  the 
materials  whereof  thefe  globules  are  compofed. 

CLXXXV.  Moreover,  the  mouths  of  the  leafl 
veflels  pervious  to  only  one  globule  at  a time,  feeni 
to  be  a fort  of  moulds  to  figure  and  break  off  the 
angular  eminences  of  the  particles  in  the  blood,  and 
bring  them  to  a fpherical  figure ; which  at  length  they 
put  on,  and  change  into  perfect  fpherules.  Laflly, 
from  hence  arifes  the  denfity  of  thofe  particles  ; 
fince,  of  all  figures,  fpheres  contain  the  moll  within 
a given  furface. 

CLXXXVL  The  reticular  diflributions  and  inofeu- 
lations  of  arteries  remove  any  danger  of  obllrudtion  ; 
fince  in  any  part  of  the  artery  where  the  blood  co- 
hering begins  to  form  an  obllruclion,  a contrary  flux 
is  admitted,  by  which  the  obrudting  matter  is  repelled 
to  a larger  part  of  the  trunk ; and  thus  betwixt  the  re- 
flux and  the  direct  torrent  of  the  blood,  the  faid  , 
matter  is  broken  and  attenuated.  This  mechanifin 
alfo  fupplies  the  deficiency  from  an  irremovable  ob- 
ftrufticn  or  the  lofs  of  a veflel,  by  caufing  a greater 
diftenfion  or  enlargement  of  the  next  adjoining  or 
anallomofing  veflfel ; as  is  proved  by  experience  in 
furgery,  after  tying  and  cutting  a great  artery.  The 


Chap.  VIII.  SECRETIONS.  109 

collifion  of  thefe  oppofite  torrents  of  blood  take  fome- 
thing  from  its  velocity ; and  the  reticular  diftribution 
augments  the  fri£tion  of  the  globules. 

CLXXXVII.  As  the  quicker  motions  of  the  blood 
in  the  trunks  conduce  to  fanguification,  fo  the  flower 
motions  of  it,  in  the  leaft  veflels,  have  their  eifefts 
towards  the  fecretions.  In  the  larger  arteries,  we  fee 
the  different  particles  of  the  blood  are  whirled  about 
amongfl;  each  other  with  a rapid  and  conrufed  mo- 
tion ; but,  in  the  leffer  ramifications,  the  progreffive 
motion  of  the  blood  being  diminifhed,  the  more  loofe 
colourlefs  particles  depart  laterally  from  the  more 
denfe  and  red  globules,  while  the  latter  keeping  on 
their  courfe  more  firmly  along  the  axis  of  the  veffel, 
expel  the  former  laterally  and  to  the  circumference. 
Thus  the  attractive  powers  of  the  particles  in  the  blood 
increafe  as  their  progreffive  motion  abates ; hence, 
the  oily  or  fat  particles  are  drawn  one  to  another, 
and  go  off  by  the  open  lateral  duCfs  that  lead  to  the 
cellular  fubftance ; which  particles  we  know  are  both 
grofs  and  fluggifli:  and  again,  other  thinner  juices 
are  fent  off  through  lateral  branches  of  a much 
fmaller  orifice,  till  at  length  little  more  than  the  red 
blood  alone  remains  to  pafs  through  the  evanefcent 
artery  into  the  incipient  vein.  But  all  thefe  particu- 
lars, by  which  the  blood  is  difpofcd  for  the  fecretions, 
we  lhall  confider  diftinCtly  in  the  following  chapter. 


CHAP.  VIIL 
Of  the  Secretions. 


CLXXXVIII.  claffes  or  tribes  of  humours 

X which,  being  depofited  or  ffrain- 
ed  off  from  the  blood  into  other  veffcls,  are  faid  to 
be  fecerned  or  fecreted,  feem  reducible  to  four  : of 
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The  diverfity,  in  fa£i,  is  great  of  the  fluids  prepared  in  the 
bodies  of  animals,  which  is  evident  in  their  quantity,  nature,  and 
elements,  produflion,  ufe,  fucceflion,  and  changes.  The  tears, 
faliva,  mucus,  fat,  oil,  fweat  and  perfpiratiou,  both  external  and 
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which  \he  firjl  includes  all  the  vifcid  and  lymphatic 
juices,  which  are  coagulated  by  a heat  of  about  150 
degrees,  by  alcohol,  and  by  acids ; although  generally, 
in  the  living  animal,  they  are  capable  of  flying  off  in 
form  of  a vapour,  and  after  death  are  within  the  fame 

veffels 

internal,  into  the  cavities  and  inteftines  ; the  urine,  gaftric  and 
inteftinal  fluids  ; the  bile,  the  lubricating  liquor  of  the  joints,  the 
femen,  the  juice  of  the  proftate  gland,  the  lymphatic  juices,  milk, 
chyle,  and  other  liquors,  whofe  nature  is  not  yet  fufficiently  known, 
as  that  in  the  gall-bladder,  fecreted  from  the  cellules  of  the  inter- 
nal coat,  and  fome  others ; In  all  thefe,  that  fome  agreement 
fubfills,  but  in  others  the  grealelt  difference,  is  certain.  But 
Haller’s  divifion  Into  four  claffes  is  not  perfectly  confonant  with 
truth;  for  more  marks  of  difference  are  given,  though  I do  not 
fee  thcdiflinA  limits.  Chemillry  fhows  certain  panicles  in  fome, 
which  others  clearly  want ; there  are  however  feveral  chemical 
combinations  fo  flrongly  united,  that  the  gentle  actions  in  our 
body  are  fcarcely  conliltent  with  them.  For  the  moil  part  we 
ought  not  to  trult  thofe  parts  which  we  obtain  by  the  operation 
of  lire,  and  which  are  in  our  humours  under  clearly  a different 
nature.  However,  chemiflryhas  enabled  us  to  reduce  the  animal 
humours  into  fome  certain  claffes.  They  feem  capable  of  being 
divided  into  three  ; the  pure,  mixed,  and  dubious. 

The  firft  clafs  contains  dearly,  (i.)  Thofe  merely  aqueous, 
and  as  if  cxcrementitious,  whofe  fecretion  is  always  copious ; 
and  they  contain,  along  with  a great  quantity  of  water,  fome 
oil  and  fanguineous  exhalation,  mixed  with  a little  earth.  Na- 
ture often  wonderfully  differs  in  the  place  of  fecretion,  that  al- 
motl  always  one  may  be  fubftituted  to  the  other  with  the  greatefl 
fafety  to  health ; but  they  are  often  determined  to  the  internal  ca- 
vities, as  in  dropfy,  to  the  great  danger  of  life.  To  this  chiefly 
belongs  that  part  of  the  tears  which  arifes  from  the  exhaling  vef- 
fcls,  the  urine,  perfpi ration,  and  fweat.  Thefe  liquors  never  arc  fe- 
ertted  from  true  glands,  but  from  the  veffels  continued.  (2.)  The 
falivary  liquors:  With  much  water  they  join  a faponaceous  folvent 
principle  ; and  although  no  pure  mucus  is  mixed,  they  always  fhow 
fome  tenacity,  and  polfefs  a wonderfully  afiimilating  power:  hence 
their  primary  ufe  in  the  preparation  and  digeltion  of  our  aliment; 
but  at  the  fame  time,  the  greatett  power  of  contaminating  and  in- 
fcCliiig  it,  as  in  contagion,  kiffes,  biting,  &c.  I refer  to  this 
the  true  laliva  efTufed  into  the  mouth,  the  pancreatic  juice,  the 
gaflric  and  intelfinal  liquor,  the  part  of  the  tears  which  comes 
trom  the  lachrymal  gland.  Thefe  are  ail  fecreted  through  true 
I'oiiglomei  ate  glands  furnifhed  with  an  excretory  dud.  (3.)  The 
mucus.  Mucus  is  a very  natural  fluid,  nowhere  produced  unlefs  in 
the  inner  lurfacs  cf  the  body,  fecreted  from  true  follicles  orcryptz, 

forming 
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veffels  compa£led  into  a gelatinous  thicknefs.  To 
this  clafs  belong  the  vaporous  juices  of  the  ventricles 
of  the  brain,  of  the  pericardium,  pleura,  peritoneum, 
H 4 vaginal 

forming  mucus.  It  is  made  up  of  a lefs  proportion  of  water  than 
the  preceding  genera,  with  a pituitous,  tenacious  principle  duCfile 
into  threads,  which  when  dried  leaves  much  earth.  This  phlegm 
is  wonderfully  increafed  and  diminirtied,  according  to  ihediverfuy 
of  climate,  atmofphere,  aliments,  drink,  and  way  of  life  ; and  it 
is  thrown  out  of  the  body  to  the  great  fafety  of  the  conftitu- 
lion,  and  at  the  fame  time  ferves  for  lubricating  the  various  in- 
ternal places  and  canals.  The  molt  remarkable  of  this  kind  are, 
the  mucus  of  the  noftrils,  fauces,  afpera  arteria,  alimentary  canal, 
gall-bladder,  urinary  palTages,  vagina,  and  in  part  the  liquor 
of  the  prollate  gland.  (4.)  The  oily  and  febaceous ; a fpecies 
differing  from  all,  fecreted  on  the  external  furface  of  the  body, 
for  lubricating  the  fame,  and  defending  it  againft  fridion  and  the 
injuries  from  the  air,  depofited  from  the  blood  in  real  cryptse, 
or  fecreted  through  orifices  or  canals  proper  to  the  places  for 
which  it  is  deftined.  With  a very  fmall  proportion  of  water  it 
unites  a great  deal  of  oil  and  inflammable  principle,  fome  volatile 
acrid  matter,  with  a little  earth.  The  liquors  of  this  kind,  however, 
differ  in  fome  places,  according  as  they  are  mixed  with  various 
foreign  fubftances.  The  wax  of  the  ears  has  an  agreement  with 
the  bitternefs  of  the  bile  ; the  odorous  glands  of  the  penis  and 
nymphse  mingle  in  their  compofition  more  volatile  acrid  matter  than 
the  fat.  The  primary  fpecies  of  this  kind  are,  the  oily  matter 
on  the  hairy  fcalp  of  the  head  and  face,  the  inteftinal  liquid  of 
Meibomius,  the  wax  of  the  ears,  the  vifeid  fubllance  about  the 
areolae  of  the  mammas,  about  the  umbilicus,  the  oily  rmanation 
under  the  axiilas,  in  the  groin,  in  the  interftices  of  the  fingers  of 
the  hands  and  toes  of  the  feet,  the  odoriferous  glands  under  the 
preputium,  and  in  the  nymphae,  and  in  general  upon  the  whole 
lltin.  (5.)  The  gelatinous  coagulable  liquors,  which  I call  lym- 
fhatia  by  a better  appellation.  This  gelatinous  pan  of  the  blood 
the  fmallefl;  arteries  depofite  into  various,  not  all,  the  cellular 
places  of  the  body  : it  is  found  particularly  betwixt  the  tunic  and 
parenchyma  of  the  bowels,  under  the  inceguntents  of  the  body 
and  its  cavities,  in  the  very  cellular  fubftance  of  feveral  of  the  vif- 
cera,  and  in  the  fyftcm  of  the  lymphatic  veffels. 

The  fecond  clafs  comprebeqds  fuch  liquors  as  are  manifeftly 
compofed  of  a different  mixture  alone  of  the  liquors  of  the  firft 
dafs,  and  when  mixed  have  in  part  foniething  proper.  The  tears 
iffue  from  a double  fountain  ; the  milk  coniifts  of  the  very  chyle 
of  the  food,  of  fome  faliva,  oil,  and  fat,  and  a good  part  of  the 
lymph ; the  compofition  of  the  bile  is  a great  quantity  of  the 
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vaginal  tunic  of  the  reftlcle,  of  the  amnios'*’,  joints,  and 
probably  of  the  womb,  with  the  juice  of  the  ftomach 
and  intefi:ines,oi  the  renal  capfules,  and  laftly  the  lymph 
itfclf  commonly  known  and  called  by  that  name. 

CLXXXIX.  The  fecond  clafs  is  thofe  of  juices ; of 
which  fome  are  exhalable,  like  the  former  (CLXXX.), 
but  being  more  fimple  and  aqueous,  are  neither  to  be 
coagulated  by  fire  nor  by  rectified  fpirits  of  wine ; and 
otliers  do  not  exhale,  but,  being  depofited  in  their 
refpcflive  excretory  dudts,  are  expelled  by  fome  com- 
mon outlet,  proper  to  a part  of  fome  gland.  To  the 
former  of  this  clafs  belongs  the  perfpirable  matter  of 
Sanftorius,  part  of  the  tears  and  watery  humours  of 
the  eyes.  To  the  latter  of  this  clafs  belong  the  re- 
maining part  of  the  fears,  the  faliva  and  pancreatic 
juice,  that  of  the  renal  capfules,  and  the  urine.  The 
fweat  leems  to  be  a mixture  of  the  perfpirable  matter 
and  the  fubcutaneous  oil. 

CXC.  The  third  clafs,  differing  from  both  the  pre- 
ceding, includes  the  vifeid,  fluggifh,  or  ropy  juices; 
but  fuch  as  are  of  a watery  difpofition,  and  not  con- 
gealable  into  a jelly,  but  hardening  into  a crufl-like 
or  fcaiy  fubftance,  by  exhaling  their  water.  Thefe 

do 

lalivary  liquid,  a good  deal  of  oil,  a little  mucus,  and  a lingular 
bali'amic  bitter  and  ftimulating  fubftance ; the  liquor  in  the 
joints  is  manifeftly  mixed  with  oil,  lymph,  and  fome  part  of  a fa- 
ponaceous  liquor;  the  liquor  of  the  proftate  gland  is  mixed  with 
chyle,  mucus,  and  lymph.  We  have  not  yet  a complete  know- 
ledge of  the  nature  of  the  femen,  at  Icaft  it  is  not  to  be  referred 
lo  the  mucus  folely  ; although,  that  it  contains  muccs  of  a very 
mixed  nature,  is  fufficiently  demonftrated  from  its  peculiar  and 
ipecific  Imell,  its  gravity,  and  the  animalcula  it  contains. 

My  third  clafs  comprehends  fome  hypothefes,  mollly  referring 
to  fluid  bodies,  whofe  nature  and  dirpoliiion  ftill  is  a myftery  to 
us.  To  this  head  I refer  the  electric  matter  of  animals,  mag- 
netifra,  nervous  principle. 

As  we  do  no  And  that  nature  of  all  coagulable  liquors  con- 
ftant,  their  palling  to  a thick  gelly.  but  are  oltcn  found  like  aqueous 
ones;  lo  it  by  no  means  univerlaily  holds  of  the  liquor  amnii:  for 
by  my  own  experiments  I am  certain,  that  it  often  evaporates 
like  water,  «ithouC  any  appearance  of  gelly. 
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do  not  efFervefce  with  any  fait,  and  are  contrafled 
and  made  thicker  by  acids.  By  lixivial  falts  they  are 
diffolved.  By  fire  they  are  refolved  into  water,  a 
little  volatile  fait,  and  a little  oil.  Of  this  fort  is 
every  kinds  of  mucus  in  the  body,  which  we  find 
fpread  through  all  the  internal  pafTages,  whether  de- 
fined for  the  tranTmillion  of  air,  aliment,  or  urine, 
and  the  cavities  above  the  parts  of  generation ; 'to 
which  fort  may  be  added  alfo  the  femen. 

CXCI.  The  fourth  and  laft  clafs  is  that  of  the  in- 
flammable juices,  which  at  their  firft  formation  are  in- 
deed thin  and  watery,  but,  by  time,  flagnating  and 
exhaling  their  more  watery  parts,  become  a thick, 
oily,  inflammable  liniment,  often  very  bitter.  To 
this  clafs  we  refer  the  bile,  ear-wax,  febaceous  and 
oily  liniment  of  the  fkin,  the  marrow  in  the  bones, 
and  all  the  fat  of  whatever  confiftence  or  in  whatever 
part  feated  throughout  the  human  body.  To  this 
clafs  alfo  belong  caffor  and  the  yolk  of  an  egg.  And 
the  milk  itfelf,  fo  far  as  it  is  butyraceous  and  inflam- 
mable, belongs  to  this  clafs. 

CXCII.  Other  humours,  which  we  have  defcribed 
as  Ample,  are  compounded  of  the  foregoing  ones;  aS' 
milk  is  compofed  of  butter  and  water,  and  the  lini- 
ment of  the  joints  of  lymph  and  fat. 

CXCUI.  Thofe  who  confider  that  in  the  blood  are 
found  a coagulating  ferum  (CXXXVIL),  an  exhaling 
water  (CXLIL),  a fort  of  vifcid  mucus  (CXXXVIII.), 
and  laftly  an  oil  (CXLIL),  may  perceive  the  poflibi- 
lity  to  feparate  from  the  blood  all  the  foregoing  clafles 
(CLXXXVIIl.  to  CXCI.)  of  humours;  in  as  much  as 
we  thus  fee  their  conftituent  principles  are  already  in 
the  mafs  of  blood  itfelf.  But  in  what  manner  it  is 
brought  about,  that  oil  is  feparated  from  the  blood  in 
one  part,  a watery  liquor  in  another,  or  a gummy 
mucus  in  a third,  is  a queftion  that  ftill  remains  to 
be  explained,  and  requires  a previous  defcription  of 
the  fecretory  organs  themfelves. 

CXCIV.  The  coagulable  juices  are  feparated  almofl; 

every 
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every  where,  from  the  arteries  themfelves,  into  conti- 
nuous excretory  canals,  without  any  intermediate  or- 
gan or  machine  betwixt  them.  The  proof  of  this  we 
have  from  injeftions  of  fifh-glue,  water,  and  thin  oils, 
which  very  readily  pafs  the  red  arteries,  and  are  pour- 
ed out  like  fweat  into  all  the  cavities  of  the  body,  in 
W'hich  that  coagulable  vapour  is  naturally  found;  nor 
do  the  injedtions  in  this  courfe  meet  with  any  inter- 
mediate knots  or  flops  from  any  hollow  cavities  or 
cells.  Finally,  the  blood  itfelf,  being  fo  readily 
poured  out  into  moft  of  thefe  cavities,  without  any 
permanent  damage,  when  its  courfe  is  either  much 
obftrudled,  retarded,  or  urged  with  a greater  impetus 
through  the  arteries,  fhows  plainly  that  there  is  a 
fhort  and  open  way  betwixt  the  red  blood-veffels  and 
thofe  excretory  du(Rs. 

CXCV.  Another  liquid,  coagulable  by  acid  fpirits 
and  alcohol,  is  the  albuminous  humour  of  the  joints. 
This  being  compofed  of  fat,  medullary  oil,  and  the 
exhaling  liquor,  conllitutes  an  exceeding  foft  lini- 
ment, very  fit  for  lubricating  the  cartilages,  and  lef- 
fening  the  friction.  For  fecreting  this,  there  are 
appointed  certain  conglomerate  glands  of  a peculiar 
ftruQure,  which  are  fituated  in  the  articulations  of  the 
bones,  fo  that  they  may  be  moderately  comprefled, 
but  cannot  be  crufhed. 

CXCVI.  The  flruflure  of  thefe  glands  is  pecu- 
liar to  themfelves.  The  larger  cluflers  of  glandular 
kernels  adhere,  for  the  moft  part,  to  the  bone,  by  a 
broad  bafis  wrapped  up  in  fat.  From  thence,  being 
drawn  out  into  a kind  of  crefted  edge,  they  pour  out 
their  liquor  from  an  exceedingly  thin  border,  by  open 
duels,  which  however  I do  not  find  very  evident. 
Other  lefter  ones,  placed  every  where  in  the  capfules 
of  the  tendons,  and  between  the  diverging  fibres  of* 
the  ligamentary  capfules  of  the  joints,  feem  to  be 
much  of  the  nature  of  fimple  glands,  and  are  turgid 
with  yellow  mucous  ferum. 

CXCVII.  The  uncoagulable  juices  (CLXXXIX.) 

of 
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of  the  firfl:  fort  are  fecreted  in  the  fame  manner  with 
thofe  which  harden  (CLXXXVllI.) ; to  wit,  from  the 
exhaling  arteries,  which  arife  from  the  red  fanguine- 
ous  arteries,  without  any  intermediate  follicle  or  ca- 
vity betwixt  them.  Thus  the  veffels,  which  pour  out 
the  perfpirable  matter  through  the  fkin  and  lachrymal 
duds  of  the  firfl  fort,  fuffer  a watery  or  thin  gluey 
injedion  to  tranfude  fo  readily  from  the  arteries,  as 
leaves  no  room  to  doubt  of  this  truth.  And  thefe 
fecretory  duds  have  alfo  a confiderable  degree  of  irri- 
tability ; whence,  by  any  flimulus  or  contad  of  acrid 
particles,  they  difcharge  more  juice  in  a given  time 
than  what  they  diflil  in  a flate  of  health. 

CXCVIII.  But  in  the  latter  falival  kind  of  that 
clafs,  the  fecretion  is  made  by  means  of  conglomerate 
glandules,  which  the  ancients  fo  called  from  their 
cluftcr-like  fabric,  and  efteemed  almoft  the  only 
proper  glands.  Thefe  are  compofed  of  roundifh  lo- 
bules or  clufters  (fomewhat  like  thofe  in  bunches  of 
grapes,  currants,  barberries,  &c.)  loofely  conjoined 
together  into  larger  maffes  rby  the  yielding  cellular 
fubftance,  which,  at  laft,  often  forms  a denfer  coat 
or  covering  to  the  whole,,  fuch  as  we  fee  in  the  paro- 
tid and  maxillary  glandules.  Through  the  intervals 
betwixt  thefe  glandular  clufters  or  grape-like  bunches, 
run  the  arteres  and  veins,  which  are  here  large  or 
confiderable  enough.  But  moft  of  the  conglomerate 
glandules  feparate  their  juices  in  fuch  a manner  from 
the  blood,  and  from  thence  difcharge  it  fo,  that  each 
kernel  fends  out  an  excretory  dud;  which,  joining  with 
others  of  the  fame  kind,  form  larger  trunks,  which  at 
laft,  in  the  manner  of  a vein,  end  in  one  canal,  which 
conveys  the  humour,  feparated  by  the  gland,  to  the 
part  for  which  it  is  defigned,  as  the  cavity  of  the 
mouth,  inteftines,  furface  of  the  eyes,  &c.  There 
are,  indeed,  fome  of  thefe  glands  in  which  the  faid  ex- 
cretory duds  are  either  not  prefent,  or  at  leaft  not  yet 
difcovered ; as  we  obferve  in  the  thyroideal  glandules, 
thofe  called  capful^' renaks,  and  the  thymus;  unlefs 

we 
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we  fuppofe  thefe  to  approach  to  the  nature  of  con- 
globate glands 

CXCIX.  The  acini  or  kernels  of  thefe  conglome- 
rate glands  are  each  of  them  circumfcribed  and  limit- 
ed by  a harder  flratum  of  the  cellular  fubftance  ; by 
which  fubltance  they  are  alfo  fubdivided  into  iefs 

acinuli, 

All  phyfiologifts  and  anatoraifta  talk  of  the  glands,  as  bodies 
which,  by  reafon  of  a peculiar  fabric  fuited  to  their  fuudlions, 
differ  from  the  other  parts  of  the  body,  as  arteries,  nerves,  muf- 
cles,  bones,  &c. ; and  for  the  greateft  part  are  endowed  with  the 
faculty  of  fecreting.  Under  this  name  of  gland  come  many  bo- 
dies, though  they  are  infinitely  difK rent  : but  you  every  where 
find  the  utmoft  confufion,  an  illicit  commixture  of  organs,  which 
it  is  evident  fhould  be  feparated  from  each  other;  and  fo  great  an 
uncertainty  in  the  defeription  of  things,  that  unlefs  you  feparate  the 
true  from  the  falfe,  the  probable  from  the  improbable,  you  fcarcely 
know  what  really  deferves  the  name  of  gland.  For  nobody  will 
be  fo  ignorant  of  anatomy,  who,  if  he  confiders  all  thefe  things 
■with  a fmall  degree  of  attention,  will  not  immediately  fee,  that 
the  name  of  glands  is  received  in  the  moft  ample  fenfe.  It  is  evi- 
dent, that  the  mammas,  fiirniflied  with  true  glands,  diftintl  pa- 
pillae, and  real  excretory  duds,  in  which  they  convey  a certain 
liquid  to  the  furface  of  the  body,  have  little  relation  to  the  glan- 
dula  ihyroidea,  dcfliiute  of  papillse,  excretory  dud,  and  liquor; 
neverthelefs  the  name  of  gland  bas  been  conferred  upon  that  fame 
body  equally  as  upon  this  laft. 

Indeed  fevera!  authors  of  later  times  have  agreed,  that  in  glands 
there  is  a natural  difference,  as  they  fay;  fo  that  they  conftitute 
one  clafs  of  conglobate,  and  the  other  of  conglomerate;  to  the 
former,  referring  ihofe  bodies  of  glands  in  which  no  dlrtind  pa- 
pillae appear  ; to  the  latter,  thofe  which  are  furmfhed  with  real 
papillae.-  But  that  diftindion  feems  to  me  to  come  nearer  na'ure, 
if  the  glands  are  ranked,  according  to  the  fiindion  of  fecreting, 
to  conititute  two  claffes  ; one  of  which  comprehends  the  whole 
feries  of  glands,  fecreting  a true  and  known  liquor;  the  other 
contains  the  genera  and  fpecies  of  the  glands,  wbofe  liquor  and 
mechanifm  of  fecretion  is  either  not  fufficicntly  clear,  or  only 
fiditious. 

Into  the  firft  clafs,  therefore,  deferve  to  be  placed  all  the  true 
falival  giands  or  other  conglomerate  ones;  as  the  parotid,  maxil- 
lary, lingual,  lachrymal,  thofe  of  the  cheek,  mammary,  the  pan- 
creas, Brunner’s,  andPeyer’s  ones  of  the  intefti.nes,  Havers’s  ones  of 
the  joints,  and  an  infinite  number  of  cutaneous  ones : For  it  is  com- 
mon to  all  thefe,  the  feries  gradually  diminilhing,  to  be  formed  from 
Iefs  portions;  the  leall  of  which,  maiked  by  the  name  of  fapillje, 
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acinuli,  as  is  evident  to  the  eye  and  by  the  mlcro- 
fcope.  But  it  may  be  queftioned,  How  does  this  fub- 
divifion  end?  Whether  or  no  is  every  fimple  acinus 
or  kernel  hollow  in  its  middle,  that  by  receiving  the 
humour  tranfuding  from  the  arteries  into  the  follicle 
or  cell,  it  may  be  fent  out  thence  by  the  excretory 
du£b?  Whether  or  no  are  we  perfuaded  to  believe 
fuch  a fabric  obtains  from  the  fmall  Ihot-like  ftones 
and  h\datides  bred  in  thefe  glands  with  the  round 
fcirrhi  that  fometimes  fill  the  kidneys?  Whether  are 
the  larger  vifeera,  appointed  for  the  fecretion,  of  the 
nature  of  conglomerated  glands  ? Whether  is  this 
opinion  made  probable  from  the  morbid  round  con- 
cretions formed  in  the  liver,  fpleen,  kidneys,  tellicles, 
and  cortex  of  the  brain ; or  from  the  bunch-like  di- 
vifion  or  appearance  which  thofe  vifeera  have  ii\ 
younger  animals?  Whether  the  cellular  fubftance, 
that  furrounds  the  extreme  vafcules  in  all  parts,  does 
not  communicate  by  open  areolae  or  cells,  in  which  a 
fecreted  humour  is  poured  by  thefe  glandules  ? 

CC.  In  fhort,  none  of  thefe  arguments  appear  true 
or  conclufive.  For  the  acini,  which  are  found  in  the 
vifeera  of  brute  animals,  are  component  lobules,  and 
not  elementary  parts;  but  are  large  and  compounded 
for  the  conveniency  of  each  bead.  The  morbid 

CC  n- 

fcarce  vilible  however,  confift  of  cellular  fubflance,  which  com- 
prehends arteries,  veins,  and  an  excretory  duft,  with  an  inter- 
mediate follicle  or  cavity.  Thefe  excretory  ducts  either  open  into 
a cavity  with  a fmall  mouth,  as  in  the  inteftines  or  fltin  itfelf ; or 
run  into  a greater  dudt,  as  they  feck  an  Iffue  in  moft  of  the  faii- 
val  ones,  or  feveral  greater  or  lets  ones,  as  in  the  mammas  and 
fublingual  ones.  By  thefe  marks,  the  true  fecreting  glands,  on  the 
one  part,  may  be  diltinguifhed  from  the  non-fecreting;  and  on  the 
other  part,  from  the  fecreting  vifeera,  the  liver,  kidney,  and  tefticie. 

The  fecond  clafs  comprehends  a multiplicity  of  different  parts, 
viz.  the  comprehenfive  and  ample  feries  of  lymphatic  glands; 
Pacchion’s  corpufcles  in  the  dura  mater,  not  yet  ftifBcienily  under- 
ftood ; the  pinealis  and  pitult  iria  in  the  brain,  unjultly  called 
glands;  the  thyroid  in  the  neck  ; the  thymus  in  the  bread  ; the  cap- 
fulas  renales  in  the  abdomen,  &c.  The  proftate,  I think,  as  it 
gives  out  a true  liquor,  (liould  be  ranked  among  the  vifeera,  ra-i 
ther  than  among  the  gland«. 
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concretions  are  almofl  all  of  them  a fort  of  placentulae, 
formed  in  the  loculi  of  the  cellular  fubftance,  and  take 
up  their  feat  even  in  the  limbs  themfelves,  where  there 
is  not  the  lead  room  to  fufpeft  any  thing  of  a glandu- 
lar fabric ; and  are  compofed,  as  to  their  matter,  of  oil, 
, earth,  and  vaporous  particles,  extravafated  into  fome 
of  the  lead  interdices  of  the  cellular  fubftance,  where, 
dagnating  and  compreffing  the  adjacent  follicles,  they 
form  to  themfelves  proper  membranous  tunics.  On 
the  contrary,  the  watery  and  fluid  nature  of  the  juice 
fecreted  in  thefe  glands  (CLXXXIX.)  is  an  argument 
that  it  meets  with  no  arredment  in  the  feparation,  nor 
places  of  dagnation  in  its  way.  For  all  the  juices  that 
red  any  time  in  the  warm  cavities  of  the  human  bo- 
dy, which  are  full  of  abforbing  velTels,  are  each  of 
them  more  or  lefs  infpiffated,  and  approach  either  to- 
wards a mucous  or  an  oily  difpofition.  Moreover,  if 
there  were  any  fuch  arredments,  anatomical  injeftions 
would  meet  with  more  difficulty  in  paffing  from  the  ar- 
teries into  the  excretory  du£ls  of  thofe  glands;  which, 
under  fuch  circumdances,  would  be  impervious  to 
thick  injedlions,  and  thin  ones  they  would  exhale  into 
their  cellular  fabric.  Yet  w’e  fee  that  the  fuperlative 
art  of  great  anatomids  has  not  only  conveyed  injec- 
tions, but  even  thick  ones  like  wax,  directly  from 
the  arteries  of  the  falival  glands,  liver,  &c.  into  their 
excretory  dufts;  and  this  without  filling  up  any  inter- 
mediate knot-like  cavities,  which,  according  to  the 
foregoing  hypothefis  (CXCIX.),  fliould  be  the  cafe. 

CCl.  Therefore  the  acini  or  kernels  of  thefe  glan- 
dules appear  compofed  merely  of  arteries  and  veins 
divided  and  fubdivided,  parted  and  connedled,  by  the 
intervention  of  a good  deal  of  cellular  fubdance,  whofe 
drata  growing  gradually  more  compadl  or  firm  as  they 
enlarge,  at  length  fhow  their  contents  moulded  into 
a fort  of  globular  nut  like  figure.  In  the  belief  of  this, 
we  are  confirmed  by  analogy  in  the  lobes  of  the  lungs, 
the  lobules  of  the  thymus,  and  from  the  ftru£ture  of 
infeds ; but  more  efpecially  the  fabric  of  the  teflicle,  in 
2 which 
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which  we  plainly  fee,  that  the  lobules  are  fonned  of 
excretory  duds,  connefled  together  in  fafciculi  by,  a 
veryfdft  membrane.  But  theyfeem  not  to  pour  their 
juices  into  a cellular  fabric,  which  would  intercept  or 
make  difficult  the  paflage  to"^an  excretory  duel.  The 
late  experiments  alfo  of  very  eminent  anatoinifts  have 
fhown  very  fmall,  white,  cylindric  veffels,  to  be  the  real 
elements  of  the  vifeera ; and  it  is  to  be  hoped  that  this 
difeovery  will  be  confirmed  by  future  obfervations. 

cell.  Thin  watery  juices,  neither  coagulable  nor 
wholly  evaporating,  are  likewife  in  other  parts  gene- 
rated without  the  affiftance  of  conglomerate  or  kernel- 
like glandules.  For  thus  the  urine  is  depofited  from 
the  red  or  fanguinous  arteries  into  membranous  pipes, 
with  which  they  are  manifeftly  continuous,  and  form 
an  eafy  way,  admitting  air,  water,  and  mercury,  to 
pafs  in  like  manner.  And  after  the  -fame  manner, 
though  lefs  evidently,  the  nervous  juice  feems  to  be 
feparated  in  the  brain. 

CCIIl.  The  third  clafs,  or  mucous  juices  (CXC.) 
are  indeed  almoft  every  where  feparated  into,  and 
difeharged  from,  finufes  or  hollow  glands'^®.  Thefe 
true  glands  or  follicles  have,  in  general,  fuch  a fabric 
as  makes  up  an  ample  cavity,  every  where  circum- 
feribed  by  a membrane ; but  in  fuch  a manner,  that 
the  fleffi  itfelf  of  the  part  to  which  the  gland  adheres 
is  often  taken  for  another  clofe  hcmifphere  of  the 
follicle.  The  faid  cavity  or  follicle  is  generally 
round  j but  fometimes  it  is  oblong,  and  oblique- 

. iy 

Many  anatomifta,  and  thofc  even  of  great  note,  often  con- 
found the  glands  and  follicles  ; fo  that  fpeaking  of  glands  ; 

they  call  them  follicles,  but  when  they  talk  of  follicles,  they  call 

glands ; between  which  bodies,  however,  a great  difference 
fubfifts.  Folliculus  and  crypta  is  almoft  one  and  the  fanse  part, 
to  wit,  it  denotes  a membranous  cavity,  conGfting  of  one  or  feveral 
places  of  retirement,  into  which  the  veffels  depofite  a liquor,  re- 
maining a longer  or  fhorter  fpace  in  it,  ready  to  be  excreted  for 
the  moft  part  by  a mouth  or  even  a canal.  I would  wiih  to  ufe 
this  word  follicle,  when  we  fpeak  of  mucous  liquors  j and  crypta, 
when  wc  fpeak  of  oily  or  febaceous  liquors. 
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iy  creeping  betwixt  the  adjacent  parts ; as,  for  ex- 
ample, in  the  urethra  of  the  male,  and  in  the  folli- 
cles of  the  finus  muliebris.  They  are  irritable ; and 
when  ftimulated  by  acrid  fubllances,  increafe  the  quan- 
tity of  their  fecretions. 

j 

CCIV.  Into  thefe  follicles  or  cells  the  leafl  arteries 
(or  the  vafcular  flelh  furrounding  each  crypta  or  cell, 
and  completing  its  convexity)  open  by  produced  ex- 
tremities within  the  cavity  of  each  crypta,  into  which 
they  dillil  or  exhale  their  refpedfive  juice;  where,  being 
retained  from  the  narrownefs  of  the  excretory  du6l,  the 
more  watery  parts  are  drawn  up  by  the  abforbing 
veins,  which  correfpond  to  and  refemble  the  exhaling 
arteries;  and  thus  the  follicular  juices  receive  a con- 
fiderable  degree  of  thicknefs.  The  truth  of  this  we 
are  taught  from  the  ftrufture  of  the  fimple  follicles 
obfervable  in  the  tongue,  in  which  both  the  importing 
arterial  ducts  or  pores,  and  likewife  the  excretory 
mouths,  are  vifible  to  the  eye  ; and  from  the  velv'et- 
like  tubuii  lining  the  flomach  of  birds,  in  which  a fe- 
cretory  villofity  manifeftly  hangs  in  the  cavity  ; and 
laltly,  from  injections  which  difcharge  a colourlefs 
wax  into  the  fimple  glands 

CCV.  Whether  the  mucous  cavity  of  fuch  a glan- 
dule be  long  or  round,  it  has  always  an  excretory  du£t, 
which  for  the  molt  part  is  none  of  the  leafl;  altho’, 
in  the  round  mucous  glandules,  the  difcharging  duct  or 
orifice  be  lefs,  in  refpect  to  the  referving  cavity,  than  in 
others.  This  difcharging  orifice  often  opens  into  the 
common  large  cavity,  into  which  the  mucus  is  to  be 
poured,  without  any  intermediate  du^t;  for  thus  it  is 
in  the  back  of  the  tongue,  and  in  the  fimple  glands  of 
the  ftomach  and  inteltines,  where  they  have  been  de- 
nominated crypta  or  cells  by  Ruyfch.  The  fmufes 
have  often  the  like  fabric  opening  without  an  inter- 
vening dufl,  as  in  the  urethra  of  the  male. 

2 CCVI. 

By  metafiafi*  aature  depofites  in  difeafes  a foreign  matter 
in  thefe  follicles,  as  we  fee  in  the  fmall-pos  found  in  the  noftrils, 
larynx,  afpera  arteria,  and  inleftines. 
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CCVI.  Another  kind  of  thefe  glandules  is,  where 
flmple  follicles  are  folded  up  together  in  one  com- 
mon covering,  and  open  with  their  gaping  orifices  into 
one  common  finds,  without  forming  any  true  excre- 
tory duff.  This  fabric  we  obferve  in  the  tonfils.— 
Thefe  are  called  conglutinated  glands. 

CCVIL  Other  fimple  glands  of  this  clafs  have  an  ex- 
cretory dud,  by  which  they  expel  their  mucus ; namely, 
a narrow,  membranous,  cylindric,  fmall  veflel,  open- 
ing with  its  pofterior  orifice  into  the  cavity  of  the 
glandule,  and  with  its  anterior  orifice  opening  into 
the  common  cavity,  for  which  its  mucus  is  defigned, 
Thefe  excretory  dufts  are  of  confiderable  length  in 
the  fubcutaneous  and  febaceous  glands,  and  in  thofe 
of  the  palate  and  wind-pipe.  In  fome  parts  alfo,  the 
pore  or  orifice,  and  its  dud,  are  more  eafily  demon- 
ftrable  than  the  follicle  or  body  of  the  gland  itfelf  j 
as  in  the  noftrils,  larynx,  redum,  &c 

CCVIII.  In  others,  again,  an  alTemblage  of  thefe 
duds,  arifing  each  from  its  refpedive  follicle,  run  to- 
gether into  one  like  the  branches  of  a vein,  fo  as  to 
form  a confiderable  excretory  canal,  common  to  a 
number  of  follicles.  To  this  kind  belong  the  com- 
pound mucous  glands  of  the  inteftines,  fome  of  the 
larger  in  the  cavity  of  the  urethra,  with  the  blind  or 
impervious  dud  or  finus  at  the  root  of  the  tongue ; 
to  which,  in  brutes  and  birds,  add  the  fringe-like  tu- 
buli  of  the  ftomach.  The  glands  of  this  fort  may  be 
called  fimple  ones  compounded  or  continuous:  but  where 
they  lie  only  contiguous  one  to  another,  they  may  be 
called  fimple  aggregate  or  congregated  glandules;  as 
are  thofe  of  the  fauces,  ftomach,  inteftines,  &c. 

CCIX.  The  inflammable  juices  (CXCVI.)  are  fepa- 
rated  by  organs  differing  in  their  fabric.  The  fat  and 
marrow  are  depofitcd  without  the  intervention  of 
glands,  from  the  fmall  mouths  of  the  leaft  arteries 
into  the  cellular  coat  or  rather  fubftance;  and  the 
fame  fat  again  efcapes  from  under  the  Ikin  by  fmall 
pores  or  duds,  without  the  afliftance  of  any  glandular 

VoL.  I,  I follicles. 
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follicles.  But  the  ear-wax,  and  the  waxen  or  fuety 
liniment'of  the  fldn,  are  feparated  by  glands  of  divers 
kinds.  Mod  of  the  febaccous  glandules  are  vifible 
enough,  with  an  open  or  naked  mouth  in  the  fkin, 
that  leads  immediately  into  tne  follicle,  without  any 
duff  of  confiderable  length ; as  we  fee  in  the  external 
ears,  nofe,  rings  about  the  nipples,  in  the  female 
nymphse,  and  the  valley  or  groove  that  runs  betwixt 
them  and  the  external  labia,  in  the  clitoris,  and  in  the 
male  glans  and  prepuce.  Thefe  differ  but  little  from 
the  cryptae  (CCV.)  except  in  their  contained  matter, 
which  they  feparate. 

CCX.  There  are  others  of  the  febaceous  glands, 
which  have  an  excretory  du£l  of  a confiderable  length, 
like  moft  of  thofe  in  the  fkin;  which,  being  feated  in 
the  cellular  fubftance,  have  confequently  a duel  long 
enough  to  perforate  the  fkin  Thus  we  fee  it  moffc 
evident  in  the  face,  where  the  length  of  the  duel  is 
often  to  be  meahired  by  the  concreted  maggot-like 
fubftance  preffed  out;  the  bulk  of  which  demonftrates, 
that  a follicle  or  cell  lies  under  the  narrower  pore. 

CCXI.  There  are  ftill  other  febaceous  glands  of  the 
kind  mentioned  CCVIIl.  in  which  many  cryptae  by 
fmali  dudls  meet  together  in  one  larger  excretory 
dudt.  d hus  in  the  face,  in  feveral  places,  there  are 
large  pores  in  common  to  a number  of  fubjacent 
crypttE.  And  of  this  kind  are  thofe  febaceous  finks  or 
little  inteftines  in  the  eye-lids ; and  thus  it  is  in  thefe- 
cretory  organs  of  the  mufk-goat,  beaver,  hyaena,  civet- 
cat,  and  mufk-rat,  which  gather  their  febaceous  matter 
into  one  common  receptacle. 

CCXIl.  The  milk,  being  a humour  of  its  own  par- 
ticular kind,  formed  of  oil  and  watery  juices  inter- 
mixed, is  feparated  by  conglomerated  glandules  whofe 
fabric  we  deferibed  at  CXCVIII.  Whether  the  fecre- 
tion  of  the  bile  be  glandular,  is  controverted  ; but 
there  are  many  arguments  to  perfuade  us,  that  the 
liver  is  a mere  vafcular  fabric,  whence  the  bile  diftils 
immediately  from  the  extremities  of  the  porta  into 
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the  fori  biliarn^  or  roots  of  the  biliary  dufls,  without 
palling  any  cells  or  follicles  by  the  way : and  in  this 
we  are  more  efpecially  confirmed  by  the  Ruyfchian 
art  of  injection,  in  which  the  wax  paffes  diredly  from 
the  porta  into  the  biliary  dudts,  without  exhibiting 
any  intermediate  knots  or  ftoppages ; and  therefore  we 
fee  the  milk  and  bile  are  both  of  them  much  thinner 
and  more  watery  than  the  fat,  or  the  febaceous  mat- 
ter which  thickens  in  follicles. 

CCXIII.  It  now  remains  for  us  to  inquire,  how, 
from  one  common  mafs  of  the  blood,  the  fame  variety 
of  peculiar  juices  are  conflantly  fcparated  each  in*  its 
refpedtive  place ; fo  that  we  never  fee  milk  fecreted 
in  the  kidneys,  bile  in  the  thymus,  or  mucus  in  the 
febaceous  glandules.  This  problem  will  not  be  fol- 
ved,  till  we  fhall  have  previoufly  acquired  a thorough 
knowledge  of  the  intrinfic  fabric  that  obtains  in  each 
fecretory  organ.  In  the  mean  time  we  lhall  here 
propofe  what  has  been  hitherto  advanced  with  cer- 
tainty on  the  fubjedl. 

CCXIV.  Now,  firft,  the  blood  itfelf,  from  whence 
any  liquid  is  to  be  fecreted,  in  the  various  parts  puts 
on  fuch  acharafter  or  difpofition  there  peculiar  to  itfelf, 
that  more  particles  of  a like  nature  with  the  humour 
abound  in  that  portion  of  the  blood,  which  nature  in- 
tends  to  feparate  from  it.  In  the  liver,  the  venous 
blood  arrives  with  a very  flow  motion,  full  of  oil,  and' 
full  of  the  femiputrid  vapours  of  the  inteftines.  To  the 
tefticles,  the  blood  is  brought  flowly  through  very 
long  flender  and  inflefted  canals,  arifmg  at  very  fmall 
angles,  and  palling  out  of  the  abdomen  through  a cold 
traft  under  the  Ikin.  In  the  carotids,  it  is  probable 
that  the  ftronger,  fpirituous,  and  denfe  parts  of  the 
blood  afcend;  while  whatever  is  more  watery  de- 
fccnds  into  the  abdomen  and  to  the  kidneys  ; alfo  to 
the  forming  of  the  falival  juice  of  the  pancreas,  and 
the  liquor  of  the  ftomach  and  inteftines. 

CCXV,  Another  preparation  of  the  blood,  towards 
1 2 ' fe. 
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fecretion,  is  from  its  retardation  in  the  leaft  veffels: 
whereby  the  red  and  denfer  parts  go  on  by  them- 
felves  along  the  axis  of  the  canal ; while  the  other 
lighter  and  more  fluggifh  particles,  going  on  with  a 
lefs  velocity,  recede  to  the  lateral  openings  or  bran- 
ches, fo  as  to  enter  the  fecretory  orifices,  which  pafs 
out  from  the  fides  of  the  faid  velfels;  and  to  thefe 
they  adhere  by  their  vifcofity. 

CCXVI.  Thefe  orifices,  though  of  different  diame- 
ters, are  yet  always  fmall  enough,  in  their  healthy  and 
natural  Hate,  to  refufe  the  red  blood.  Hence,  there- 
fore, we  may  conclude,  that,  being  enlarged  by  an 
increafcd  force  of  the  heart,  they  every  where  admit  a 
good  deal  of  the  red  blood  from  the  fanguineous  ar- 
tery, which  they  arife  from  and  open  into,  as  we  can- 
not with  probability  fuppofe  them  to  be  much  lefs  than 
the  red  globules : And  hence  the  fame  fecretory  ori- 
fices or  dudls,  which  refufe  thick  injections  of  wax  or 
fuet,  do  neverthelefs  generally  admit  thinner  liquors 
injected  into  the  arteries.  Therefore  this  is  the  firft 
and  molt  fimple  mechanifm  of  fecretion ; viz.  that  the 
light  or  opening  of  the  excretory  duCt  may  admit 
only  fuch  particles  as  have  their  greatefl  diameter 
lefs  than  the  diameter  of  the  faid  opening.  From 
this  reafon  only  it  is,  that  the  yellow  arteries  convey 
a pure  liquor  from  the  blood,  and  that  the  uriniferous 
duCts  exclude  both  the  red  blood  and  coagulable  fe- 
rum.  But  this  is  not  the  foie  caufe,  fince  the  fame 
juices  are  generated  by  large  as  by  fmall  animals. 

CCXVII.  Merely  by  this  law,  the  fecreted  juices  may 
be  of  many  different  forts:  for  thofe  whofe  lights  or 
tranfverfe  feClions  are  the  leafi;  will  receive  only  the 
thinnefl  juices,  as  in  the  fmall  velfels  of  the  brain  ; 
and  the  largeft  duCls  will  admit  water  and  jelly,  while 
the  thickeft  fat  will  enter  the  biggefl  of  all.  More- 
over, if  a number  of  fecretory  organs  are  formed  in  a 
fucceffion  from  one  fecerning  artery,  each  of  them 
having  large  mouths  or  duCls;  in  that  cafe,  the  laft 
which  come  out  from  the  faid  artery  will  receive  only 

the 
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the  thinneft  juices.  But  if  thofe  which  are  firfl  form- 
ed in  order  from  the  fecerning  artery,  have  fmaller 
duds,  then  the  laft  only  will  receive  the  grolTeft 
juices.  It  may  be  objeded,  that  though  the  veffels 
in  a foetus  are  vaftly  lefs  than  in  adult,  yet  the  hu- 
mours are  the  fame.  But  thofe  humours  which  are 
called  fat,  bile,  lymph,  and  urine  in  the  foetus,  are 
vaftly  different  from  the  fat,  bile,  lymph,  and  water, 
of  a man. 

CCXVIII.  From  hence  only  it  is  that  the  fecretions 
are  generally  made  immediately  from  fanguineous  ar- 
teries without  pafling  the  ferous  lateral  ones,  (XLV.) 
Thefe  all  feparate  grofs  juices;  thick,  coagulable,  or 
watery;  as  the  fat,  urine,  juice  of  the  ftomach  and  in- 
teftines,  &c.  But  the  fecretions  of  the  other  thinner 
juices  are  made  not  from  fanguineous,  but  from 
fmaller  pellucid  arteries  arifmg  from  the  former  ; to 
the  fecerning  mouths  of  which,  not  only  no  red  blood, 
but  no  ferum,  fat,  or  other  grofs  juices,  can  have  ad- 
mittance. Thus  the  more  thin  and  pure  humours  mull: 
neceffarily  be  feparated;  as  for  example,  in  the  eye. 

CCXIX.  Perhaps  the  angle,  which  the  fecretory 
branch  intercepts  with  its  trunk,  contributes  fome- 
thing  to  fecretion.  For  it  is  eafily  demonftrated,  that 
at  right  and  retrograde  angles,  only  the  vifcid  and 
fluggifh  juices  are  expelled  by  the  ftronger  force  of 
the  particles  keeping  the  middle  of  the  canal ; but 
the  liquids  which  are  aibout  to  go  off  at  half  right 
angles,  are  thofe  which  preferve  their  velocity.  For, 
in  living  animals,  the  velocity  of  the  blood  is  greateft 
in  veffels  of  the  acuteft  angles,  and  lefs  in  thofe  of 
right  angles,  as  men  of  veracity  have  obferved.  That 
the  effed  of  thefe  angles  in  the  veffels  is  conffderable, 
with  regard  to  the  fecretion,  we  are  perfuaded  from 
the  ftrudure  of  the  body  itfelf ; fince  they  form  dif- 
ferent angles  in  different  parts  with  refped  to  their 
trunks,  and  in  fome  parts  compofe  net  works.  For 
the  fmalleft  veffels,  in  general,  refemble  the  branch- 
ings of  little  trees  or  fhrubs,  the  trunks  and  arms  of 
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them  every  way  fending  out  branches,  but  in  differ- 
ent angles ; fmall  in  the  large  inteflines,  but  larger  in 
the  fmaller  inteftines.  Thus,  in  the  fpleen,  the  fmaller 
red  arteries  arife  fo  thick  from  their  trunks,  that 
they  refemble  a wifp  or  fprinkler ; in  the  inteftines, 
they  refemble  pencil-brufhes ; ferpents,  in  the  kidneys  ; 
ftars,  in  the  liver;  a radiated  circle  in  the  uvea  ; and 
in  the  tefticle  a lock  of  hair  curled  up  into  a button. 
But  we  very  properly  prefume,  that  the  Creator  ne- 
ver made  this  diverfity  of  fabric  for  no  purpofe.  We 
have  not  as  yet,  however,  any  account  of  thefe  net- 
works that  can  be  fufficiently  depended  upon.  Nei- 
ther does  there  feem  to  be  any  affinity  between  the 
fabric  of  the  veffel  and  the  nature  of  the  liquor  which 
it  fecretes:  and,  indeed,  thefe  net-works  are  almoft 
fimilar  to  the  veins,  as  if  made  rather  for  fhortening 
the  paffage  of  the  blood  in  fome  meafure,  than  for  di- 
verfifying  the  nature  of  the  fecretion. 

CCXX.  The  inflexions  of  the  fmaller  veffels,  as  well 
arteries  as  excretory  duffs,  greatly  retard  the  motion 
of  the  blood ; in  which,  therefore,  the  greater  part 
of  the  force  received  from  the  heart  is  evidently  fpent 
in  changing  the  figure  of  the  veffels.  The  repeated 
inflexions,  therefore,  of  thefecretory  arteries  increafe 
the  vifcidity  of  the  juice,  by  delaying  the  flux,  and 
giving  the  parts  more  time  to  cohere  or  attract  each 
other.  But  a ftraight  courfe  of  the  veffels  increafes 
the  celerity  of  their  fluid,  whence  a copious  and  eafy 
fecretion;  but  then  it  makes  the  .fecretion  more  im- 
pure, as  vve  fee  in  the  urine. 

CCXXI.  That  the  fmaller  arteries  have  different  de- 
crees of  denfity  or  firmnefs,  there  is  no  reafon  to  doubt ; 
ffnce  we  adually  find  it  fo  by  experiments  in  the  larger 
branches.  But  the  denfer  the  capillary  arteries,  the 
more  they  refift  the  light  and  flowly  moving  particles, 
and  yield  only  to  the  more  denfe  ones  that  have  a 
greater  impetus.  Irritability  produces  almoft  the  fame 
effedls  ; for  if  the  fecretory  ftrainer  has  a very  acute 
fenfation,  it  will  rejedt  the  grofs  humours,  and  tranfmit 
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the  more  fluid  ones ; inflead  of  mucus  in  the  urethra, 
it  will  feparate  a thin  yellow  ferum ; and  alrnoft  the 
fame  matter,  inftead  of  the  febaceous  matter  that  lies 
under  the  (kin  : the  quantity  of  lecreted  liquor  will 
alfo  be  increafed ; as  for  example,  in  the  tears. 

CCXXll.  Again,  the  velocity  is  greatly  increafed, 
if  the  heart  is  near;  if  the  artery  is  llraight,  or  if  it 
is  produced  with  a fmall  angle;  alfo,  when  the  excre- 
tory du£t  arifes  before  the  extremity  of  a larger  ar- 
terial branch:  and  it  is  diminilhed,  when  the  fmall 
fecretory  artery  runs  a long  way  capillary,  whereby 
the  blood  lofes  the  greater  part  of  its  motion  in  fric- 
tion. Finally,  from  whatever  caufe  the  diverfity  may 
arife,  .a  greater  velocity  increafes  the  quantity  of  fe- 
creted  liquor,  and  produces  heavy,  more  grofs,  impure 
liquids ; it  alfo  gives  a degree  of  fluidity  to  the  fe- 
creted  liquors,  as  it  prevents  the  flagnation,  by  which 
they  might  contra6l  a vifcofity : but  flowncfs  increafes 
the  attradion  and  vifcidity,  and  renders  the  fecreted 
juice  more  pure ; as  the  fimilar  particles  when  brought 
together  can  better  attract  and  join  each  other  under 
allow  motion,  fo  as  to  follow  the  courfe  of  the  larger 
canal,  while  the  thinner  parts  go  off  by  the  lefier  la- 
teral branches.  From  hence  it  is,  that,  only  the  im- 
pulfe  of  the  heart  being  too  much  increafed,  all  the 
fecretions  are  confufed. 

CCXXIll.  Thefe  conditions  nature  is  able  varioufly 
to  join  together  or  feparate,  and  impart  to  every 
ftrainer  in  greater  or  lelfer  degrees ; and  thus  by 
various  methods  to  modify  the  fecreted  humours. 
Anatomy  furniflies  an  example,  if  you  compare  the 
ftrainer  of  the  bile  or  femen,  which  are  thick  juices, 
with  the  ftrainer  of  the  urine  and  tears,  which  are 
fluid  ones 
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The  difEculties  attendln^r  the  explication  of  animal  fecretion, 
no  mortal,  perhaps,  will  ever  unravel : content  we  muft  be,  if  obfer- 
vation,  in  fo  manifold  a confufion  of  conjectures,  fhall  impart  a little 
light  to  the  fubjeft.  Some  phenomena  undoubtedly  are  obferved, 
which  prove,  that  there  is  between  certain  bodies  a certain  mutual 
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CCXXIV.  From  all  that  has  been  hitherto  advan- 
ced, vre  may  now  begin  to  perceive,  that  fince  the 
blood  contains  particles  of  various  kinds ; fome 
fluggifh  ; others  mucous ; others  coagulable,  but 
fluid ; fome  denfe  and  red ; fome  watery  and  thin ; 
others  fat  and  grofs  (CLXXXVIII.  et  Jeq.') : among  all 
thefe  particles,  thofe  which  are  the  largeft  and  moft 
denfe,  as  the  cruor,  will  go  on  moft  towards  the  axis 
of  the  veflTel,  fo  as  to  paf^s  on  in  a continued  courfe 
from  the  artery  into  the  trunk  of  the  fanguineous 
vein  (XXXIX.) 

CCXXV  Thofe  particles  which  are  grofs  and  flug- 
gifli,  as  the  fat,  muft  needs  go  off  laterally  by  larger 
orifices  from  the  fanguineous  artery,  by  fhort  duds ; 
for  long  duds  would  make  a ftop  to  fuch  a fluggifli 
juice  as  oil.  The  phenomena  of  the  adipofe  fecrction 
(XIX.)  agree  with  this  defcription.  Such  parts  as  are 
coagulable,  but  fpecifically  heavier  than  thofe  which 
are  merely  watery,  kept  fluid  only  while  the  powers 
of  life  are  in  adion  ; thefe  pafs  off  laterally  from  the 
red  arteries,  into  the  arteries  which  are  not  red,  but 
continuous  to  the  red  ones,  and  fmallerj  whether 
thefe  pellucid  ones  are  continued  on  in  the  nature  of 
trunks,  fending  off  other  fmaller  branches,  like  the 
leaft  arteries  (XLI) ; or  whether  they  exhale  their  con- 
tents by  a fhort  extremity,  like  the  vefftls  of  CLXX. 

CCXXVI.  Thin  watery  juices  may  evidently  pafs 

off 

relation  of  uniting,  and  a power  of  converting,  fome  particles, 
whofc  nature  is  very  variable,  into  their  own.  The  former  (hows 
attraAion,  the  latter  aflimilation,  but  both  as  an  cfFeA.  How 
many  vifcera  and  other  parts  in  the  body,  totally  different  in  na- 
ture, if  loft,  are  formed  and  reftored  by  the  moft  fimple  aliment? 
What  a variety  of  plants  in  one  and  the  fame  native  place  grows 
and  thrives  with  nourlftiment  not  at  all  different  in  quality?  Up- 
on confidering  the  wonderful  effcAs  of  putrefaAion,  contagions, 
and  ulcers,  who  would  doubt,  that  thefe  changes  are  owing  to  the 
power  of  afUmilaiioD  alone  ? Not,  therefore,  without  great  pro- 
bability may  we  affert,  that  there  is  in  the  animal  body  a certain 
aflimilating  agent,  which,  in  the  fecretory  organs,  gives  the  par- 
ticles procured  from  the  common  ftore-houfe  of  the  blood,  their 
own  prooer  quality,  though  before  of  a far  different  nature. 
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off  by  any  veffels  continuous  with  thefanguineous  ones, 
or  the  leffer  ones  (XLIV.),  provided  they  be  only 
fmall  enough  to  refufe  the  groffer  juices : and  this, 
whether  they  come  out  from  the  ffdes  of  the  larger 
arteries;  or  whether  by  a long  continued  courfe,  and 
fending  off  all  the  groffer  juices  by  large  lateral  bran- 
ches, they,  at  length,  end  in  a fmaller  pellucid  canal 
inftead  of  a trunk  ; as  for  example,  in  the  eye.  To 
the  production  of  thefe  juices,  the  moft  fimple  fabric 
is  fufficient ; even  a diredt  continuation  of  the  feretory 
artery  itfelf  into  an  excretory  duft,  as  we  fee  in  the 
urine.  Therefore,  the  dudts  and  veffels  have  here  a 
ftraight  and  fimple  courfe,  with  few  or  no  inflexions ; 
and  a proportionable  velocity  ftill  holds  in  the  courfe 
of  their  contained  juices.  Such  juices  as,  being 
watery,  light,  but  vifeid  at  the  fame  time,  are  con- 
fequently  fluggifh  and  lefs  moveable  ; thefe  may  be 
eafily  fecreted  by  fhort  narrow  dudts  of  a lefs  dia- 
meter than  to  admit  the  fat,  and  appended  to  the 
fanguineous  arteries : and,  therefore,  it  is  evident, 
thefe  will  be  feparated  from  the  blood  more  abun- 
dantly in  fome  parts  of  the  body  than  others^  name- 
ly, where  the  velocity  received  from  the  heart’s  im- 
pulfe  is  lefs,  the  flexures  of  the  artery  more  frequent, 
and  where  the  extent  of  the  capillary  artery  fliall  be 
carried  to  a greater  length. 

CCXXVII.  Whether  or  no  ought  we  to  aferibe  to 
each  particular  part,  the  ferments,  pores,  fpecific 
weights,  or  filters  filled  with  their  own  peculiar  hu- 
mour, and  admitting  nothing  that  is  analagous  to  it, 
which  determine  the  nature  of  the  humours  to  be  ge- 
nerated? One  who  admits  of  thefe,  ought  to  confider 
the  great  difference  there  is  in  one  and  the  fame  juice, 
feparated  in  the  fame  part  of  the  body,  according  to 
the  difference  of  age,  courfe  of  life.  Sec.  The  bile  in 
a foetus  is  generated  fweet ; the  femen  thin,  and  with- 
out  vermicles;  the  milk  either  none  or  watery;  the 
urine  watery,  mucous,  and  infipid;  the  uterine  mu- 
cus very  white;  the  cutaneous  veffels  full  of  red  juices; 
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the  watery  juices  reddifh ; and  the  fat  gelatinous.  By 
the  fame  organs,  in  an  adult  perfon,  the  bile  feparated 
is  fliarp  or  acrid;  the  femen  thick;  the  milk  butyra- 
ceous ; the  urine  yellow,  thin,  and  alkalefcent ; the 
womb  difchargcs  a menftrual  blood,  and  the  aqueous 
humour  is  very  clear.  But,  even  in  the  adult  perfon, 
how  dlfterent  is  the  urine?  at  one  time  watery;  at 
another,  thick  or  concocted  ; in  a fever,  heavier,  full 
of  falts  and  oils.  The  paffions  of  the  mind,  which 
make  no  other  change  in  the  body  than  that  of  ftric- 
tures  in  the  nerves,  yet  wonderfully  change  the  fe- 
cretions,  and  expel  even  the  blood  and  bile  through 
the  velTels  of  the  fldn.  Add  to  this,  the  frequent 
diflurbance  of  the  fecretions,  and  the  changes  to 
which  they  are  liable  from,  flight  caufes ; fo  that 
only  an  increafed  celerity  flisll  caufe  feveral  differing 
liquors  to  be  fecreted  by  one  andthe  fame  organ:  for 
blood  has  been  known  to  pafs  into  alinofr  all  the  paf- 
fages  of  the  fecreted  juices ; into  thofe  of  the  fweat, 
tears,  mucus  of  the  noftrils  and  of  the  womb;  and  in- 
to the  iadllferous,  feminal,  and  urinary  duels,  as  well 
as  the  fat.  A true  miik  has  been  feen  feparated  by 
glands  in  the  thigh.  When  the  urine  has  not  been 
excreted  by  its  natural  courfe  through  fome  defedl  of 
the  kidneys,  ureters,  or  bladder  it  has  paffed  by 

the 

A preternatural  increafe  or  harduefs  of  the  proftate  gland  is 
here  meant  ; which  fo  comprefTes  the  neck  of  the  urethra,  as  to 
prevent  the  tranfmifTion  of  a Tingle  drop  of  urine.  I faw  a cafe 
of  this  kind  in  a perfon  of  70  years  of  age,  who  died  of  a fiip- 
pr^lTion  of  urine  in  the  fpace  of  ten  days.  Befides  the  unufual 
expanfion  of  the  bladder,  which  contained  fix  pounds  of  water, 
all  the  parts  of  the  body  emitted  a urinous  fmell,  the  brain  not 
excepted  ; in  whofe  ventricles,  as  alfo  in  the  pericardium,  fo  great 
a fetor  was  perceptible  to  the  byllanders,  that  they  compared  it  to 
that  of  a chamberpot.  Another  memorable  example  ot  the  urine 
determined  to  other  places,  when  its  excretion  is  impeded,  oc- 
curred in  the  winter  of  1778.  I diffedled  a fnbjeiS.  who  wanted 
inoll  evidently  one  kidney,  and  veffels,  and  ureter  ; the  other  was 
of  a little  fize,  and  the  bladder  fma'.l.  All  who  knew  her  fled 
from  her  as  from  a ferpent  ; even  her  own  hufband  left  her  ; be- 
canfe  on  account  of  the  intolerable  urinous  flench  they  could  cot 
endure  her  company. 
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the  Ikin,  exhaled  into  the  ventricles  of  the  brain,  or 
even  into  the  whole  cellular  fabric.  The  perfpirable 
matter  of  Sanflorius,  however  thin,  is  often  by  cold 
driven  to  the  kidneys;  or,  by  fear,  or  medicines,  de- 
termined to  the  excretory  villi  of  the  intdlines.  That 
exhaling  vifcid  juice  is  fecreted  by  the  fame  organ 
with  the  fat,  from-  which  it  fo  much  differs,  into  the 
celular  fubftance,  is  re-abforbed,  and  alternates  again 
with  the  fame,  (XVIII.  &c.)  A falivation  fupplies  the 
place  of  the  Sanftorian  or  cutaneous  exhalation  ex- 
ternally, and  of  the  cuticular  exhalation  internally. 
The  bile,  reabforbed,  evidently  appears  flowing  in 
the  velfels  of  the  eyes.  Nor  does  there  appear  any 
thing  in  the  fabric  of  any  of  the  vifcera  or  glandules 
that  can  fix  or  maintain  the  nature  of  the  fecern- 
ed  fluid.  The  fpecific  gravities  of  the  vifcera  and 
flrainers  neither  anfwer,  according  to  the  authors 
who  treat  of  them,  to  the  fpecific  gravity  of  the 
humours  which  they  fecrete ; nor  are  they  at  all 
known  by  experiments  that  can  be  depended  on. 

CCXXVIII.  It  now  remains  for  us  to  difeover,  how 
the  fecretions,  in  a healthy  perfon,  become  pure  or 
uniform.  For  all  the  juices  that  have  been  lately  fe- 
creted (without  excepting  any,  even  the  oil  or  fat  it- 
felf ) have  a great  many  watery  particles  intermixed  5 
fo  that  none  of  the  thicker  juices  feem  capable  of  be- 
ing formed  without  having  a mixture  of  the  thiner 
watery  ones;  how  then  do  the  femen,  bile,  fat,  mucus, 
and  other  thickjuices,  deprived  of  their  fuperabundant 
water,  acquire  their  vifeidity  and  other  qualities? 

CCXXIX.  For  this  end,  nature  has  framed  glands, 
with  large  and  fmall  follicles  or  refervoirs,  for  retain- 
ing the  fecerned  juices,  from  which  the  watery  parts 
are  required  to  be  feparated,  to  render  the  remaining 
part  more  flrong  and  vifcid.  The  mucus,  at  its  firii 
depofition,  is  thin  and  w'atery,  little  differing  from 
the  perfpirable  vapours  or  tears;  in  which  flate  it 
diftils  into  the  cavity  of  the  noftrils,  wind-pipe,  and 
2 , in- 
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inreftines.  This  is  not  continually  difcharging,  be- 
caufe  the  excretory  orifice  is  narrow  (CXCVI.)  ; and 
the  excretory  du£l  being  fometimes  long  andflender, 
at  other  times  repeatedly  bent  and  winding,  or  tranf- 
mittcd  through  a hard  cellular  texture,  or  clofed  by 
fome  force  equivalent  to  a fphincter,  fo  retards  the 
juice,  that  it  cannot  pafs  out  without  preffure ; or 
perhaps,  not  without  being  irritated  by  the  quantity 
or  acrimony  of  the  juice,  the  follicle  prefies  out  the 
liquor,  which  incommodes  it,  by  a kind  of  perillaltic 
motion.  This  appears  from  the  morning  difeharges 
of  mucus  by  blowing  the  nofe,  coughing  up  from  the 
lungs,  and  by  fneezing  after  the, nocturnal  fiagnation. 
In  the  mean  time,  the  veins,  extended  into  the  cavity 
of  the  follicle,  and  fpreading  in  every  direction,  abforb 
the  more  aqueous  parts  from  the  thin  mucus,  that  it 
may  become  thicker  the  longer  it  is  retained  ; but  if, 
by  the  force  of  fome  ftimulus,  it  be  dirc611y  difehar- 
ged  after  it  is  fecreted,  it  comes  out  thin  and  watery. 
Examples  of  this  we  have  in  the  urethra,  in  the 
noftrils,  and  in  the  ear-wax  ; as  alfo  in  the  bile, 
which,  at  its  firfi;  feparation  in  the  liver,  is  watery, 
and  has  but  little  yellownefs  or  bitternefs.  It  is, 
therefore,  retained  by  a large  follicle  or  gall-bladder; 
and  there  digefted  or  exalted  by  the  vital  heat,  and 
its  more  thin  or  watery  parts  exhaled  or  abforbed  by 
the  veins;  whence  the  remainder  becomes  more  thick, 
bitter,  and  oily.  The  fame  mechanifm  takes  place  in 
regard  to  the  femen  ; which,  being  referved  in  the 
fcmiual  veficle,  is  there  thickened,  fo  as  to  be  very 
vifeid  after  long  chafiity;  but  in  repeated  venery  it  is 
expelled  very  fluid.  In  fome  places  nature  has  made 
thefe  receptacles  two  or  three  times  folded  together 
in  one  and  the  fame  organ,  when  her  defign  was  to 
form  a very  thick  juice.  Thus  the  feminal  paflage  is 
in  the  tefticles  reticular ; in  the  end  of  the  epididy- 
mis, one  large  canal  ending  in  a larger  veficle  : the 
velTels  of  the  teflicle  are  narrow,  and  fo  are  the  vas 
deferens  and  proftatic  du6l.  Hence  there  are  no- 
where 
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where  real  glandules,  except  for  fecreting  a vifcid 
liquor.  And  if  a vifcid  liquor  has  been  feparated 
from  the  arteries  without  a follicle,  it  always  ftagnates 
in  a large  follicle.  The  femen,  bile,  liquor  of  the 
joints  and  fat,  afford  examples  of  this. 

CCXXX.  A fecerned.juice  may  be  likewife  changed 
in  its  receptacle  by  the  affufion  of  fome  new  liquor* 
Thus  the  femen  thickens  by  an  affufion  of  the  profta- 
tic  liquor ; the  chyle  is  thinned  by  mixture  with  the 
faliva  and  pancreatic  juice,  and  that  which  diftilsfrom 
the  villi  of  the  flomach  and  inteftines,  and  by  an  affu- 
fion of  the  bile  it  becomes  alkalefcent ; and  again  the 
fynovia  or  albumen  of  the  joints  is  tempered  by  the 
two  kinds  of  fat  (CXCV.) 

CCXXXI.  Laftly,  whatever  is  abforbed,  can  be  of 
ufe  to  the  animal  according  to  its  nature,  after  it  is 
taken  into  the  blood  ; as  the  femen  gives  a furprifing 
ftrength  to  male  animals.  For  the  mofl  part,  like- 
wife, when  a humour  is  long  retained,  a lixivial  a- 
crimony  is  generated,  not  without  its  own  ufe,  in  the 
bile  and  femen. 

CCXXXII.  But  the  great  ufe  of  the  follicles  and 
receptacles  of  glands  is  to  preferve  the  juice,  of  what- 
ever kind  it  be,  for  thofe  times,  in  which  it  is  moft 
neceffary  to  be  employed  in  the  actions  of  life.  Thus 
the  bile  is  referved  for  the  time  of  digeftion,  the  fe- 
men for  due  venery,  and  the  mucus  of  the  nofe  is  ac- 
cumulated in  the  night  to  temperate  the  irritation  of 
the  refluent  air  in  the  day. 

CCXXXIII.  Therefore,  as  nature  has  in  this  way 
framed  machines,  by  which  the  juices  are  retarded  in 
the  large  and  fmall  follicles ; fo  fhe  has  made  others  to 
expel  them  at  fuch  convenient  times.  To  fome  glands 
file  has  given  particular  mufcles  for  this  ufe ; as  in  the 
tcfticles  of  brutes,  the  urinary  bladder,  and  the  gall- 
bladder : or  elfe  flie  has  placed  other  mufcular  ma- 
chines round  them,  which,  by  ading  at  convenient 
times,  expel  their  continued  fluids;  as,  for  example, 
in  the  mufcular  coat  of  the  ftomach  and  inteftines. 

In 


134  RESPIRATION.  Ch.IX. 

In  other  parts  fhe  has  added  contiguous  and  incum- 
bent mufdes  to  promote  the  dii’charge,  as  in  the  bi- 
venters and  maffeters  of  the  lower  jaw  : or  elfe  Ihe 
has  again  joined  to  them  a nervous  irritability,  which, 
being  excited  to  action  by  any  ftimulus,  opens  the 
fhut  paffages  to  the  milk,  feed,  tears.  See.;  or  being 
touched  by  fomething  acrid,  as  already  mentioned, 
diftils  the  liquor  more  quickly  ; as  happens  to  the  bile, 
liquor  of  the  ftoniach  and  inteftines,  and  to  the  feba- 
ceous  matter. 

CHAP.  IX. 

0/  Respiration. 

CCXXXIV.  ’’HE  lungs  completely  fill  the  facks 

X formed  by  the  pleura ; (LXXVII, 
LXXVIII.)  We  give  this  name  to  the  two  vifeera, 
which  are  diftinguilhed  into  right  and  left,  having  a 
broad  bafis  below,  and  terminated  above  at  the  firft 
rib  by  an  obtufe  point  or  cone.  Anteriorly  they  are 
flat,  externally  convex,  poft'eriorly  round,  and  in  the 
middle  concave  to  receive  the  heart.  The  right  lung 
is  larger  than  the  left ; and  more  frequently  divided  into 
three  di(f in£l  lobes ; the  left  lung  more  rarely.  They 
are  freely  fufpended  by  the  great  blood- veffels ; unlefs 
you  call  that  a ligament,  which  is  made  by  the  ex- 
ternal membrane  of  the  pleura,  going  to  the  lungs 
and  to  the  bafis  of  the  diaphragm.  Betwixt  the  lungs 
and  pleura  is  found  a watery  or  rather  ferous  vapour, 
of  a coagulable  nature,  like  that  of  the  pericardium 
(LXXXII.)  ; which  vapour  tranfudes  from  the  furface 
of  the  lungs,  continually  in  the  foetus,  and  not  un- 
frequently  in  the  adult.  This  is  fometimes  increafed, 
fo  as  to  form  a dropfy,  or  thickens  to  a kind  of  feba- 
ceous  matter ; or  laltly,  concreting  into  fibres,  joins 
the  lungs  to  the  pleura  'K 

CCXXXV.  The  external  membrane  of  the  lungs 
' is 

Many  examples  occur  in  fubjefts  who  have  died  of  inflam- 
matory difeafes  ; as,  after  a pleurify,  the  whole  lungs  have  been 
found  covered  with  a purulent  and  almoft  febaceous  membrane : the 

fame 
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is  fimple,  and  thinner  than  the  pleura,  although  con- 
tinuous to  it.  It  is  fpread  all  over  them,  from  the 
adhefion  of  the  great  blood-veffels  of  the  heart;  yet 
fo  as  to  be  capable  of  retaining  wind  eafily,  without 
breaking,  after  being  feparated  from  the  lungs.  The 
fame  membrane  covers  the  interltice  or  mediaftinum 
of  the  lungs,  like  a bridge.  It  is  joined  to  the  lungs 
by  a cellular  texture. 

CCXXXVl.  The  ftru6lure  of  the  lungs  is  a heap  of 
lobes  feparated  from  each  other  by  intermediate  in- 
tervals, in  which  is  extended  a loofe  cellular  fub- 
ftance.  Their  firll  divifion  is  into  two,  which  are 
larger  ; and  a middle  one,  which  is  lefs ; yet  cohering, 
then  they  are  again  fudivided  internally,  through  a 
long  feries,  into  lelTer  lobules  down  to  the  lead,  till 
at  laft  the  fmall  lobules  terminate  in  very  fmall  mem-? 
branous  cells ; which  in  adults,  are  varioully  figured, 
and  full  of  air,  and  communicate  on  all  fides  with  one 
another.  Thefe  veficles  of  the  lungs,  therefore,  do 
not  receive  the  air  by  a fingle  orifice  from  the  wind- 
pipe, as  a vial ; but  the  air,  exhaling  from  the  leaft 
branches  of  the  faid  wind-artery,  is  admitted  in  fuch. 
a manner  into  their  irregular  fpaces,  that  it  freely 
fpreads  through  them  from  any  one  part  of  the  lungs 
into  all  the  reft,  and  returns  again  in  like  manner. 
This  is  demonftrated  by  inflation,  which  drives  the 
air  even  through  the  leaft  branches  of  the  wiird-pipe 
into  the  fmalleft  lobes ; from  whence  it  readily  paffes 
into  all  the  reft.  Nor,  in  man  and  fmaller  animals, 
is  the  cellular  fabric  of  the  intervals  fhut  up  from  the 
veficles  of  the  lungs,  nor  are  the  lobes  furrounded  by 
any  peculiar  membrane  ; for  in  the  largeft,  as  be- 
tween the  air-veficles  and  thofe  cellular  fpaces  fur- 
rounded  with  lobules,  there  is  no  commerce. 

CCXXXVII. 

fame  thing  may  be  faid  ot  the  kidney  in^an  hepatitis,  and  of  the 
whole  alimentary  canal  in  cafes  of  enteritis.  I remember  two  very 
fingular  cafes.  In  a child  of  four  years,  labouring  under  ferophu- 
I0U8  complaints,  winter  1778,  a thick  membrane,  difficultly  fe- 
parable,  covered  the  lungs ; and  in  the  year  1769,  I delcribed  a 
fimilar  covering  between  the  pia  and  dura  meninges. 
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CCXXXVII.  The  air  isdriveninto  thefe  veficles  thro* 
the  wind-pipe,  which  arifes  from  the  larynx  (hereafter 
to  be  defcribcd),  and  from  that  only  receives  its  air. 
The  firft  part  of  this  wind-pipe  is  Tingle,  and  defcends 
along  the  fmooth  bodies  of  the  vertebrae  of  the  neck, 
partly  flefhy  and  partly  cartilaginous ; namely,  within 
the  cellular  fubflance  that  furrounds  the  wind-pipe,  is 
formed  a canal  made  up  by  a fuccelTion  of  cartilagi- 
nous and  mufcular  rings.  Thefe  are  thin  and  elaftic  ; 
flatter  and  thicker  in  their  foremoft  part,  but  thinner 
in  their  pofterior  extremities,  which  are  conjoined  by 
ftrong  tranfverfc  mufcular  fibres;  which  adhering  firm- 
ly to  each  extremity  of  the  cartilage,  complete  the 
circle.  The  lowermofl:  circles  are  lefs;  the  upper- 
moft  often  augmented  by  an  appendix;  the  next  again 
perpendicular  to  the  divifion.  * 

CCXXXVIII.  The  flcfliy  rings,  alternately  placed 
with  the  cartilaginous  ones,  are  made  up  of  red  muf- 
cular fibres.  Some  of  thefe  are  tranfverfe,  conneding 
the  detached  ends  of  the  annular  cartilages  ; others 
defeend  from  each  upper  to  the  next  lower  ring. 
But  other  mufcular  fibres  again,  defeending  down- 
wards from  the  cricoide  cartilage,  and  having  reach- 
cd  below  the  firft;  divifion  of  the  bronchia,  vanifh 
within  the  lungs.  The  tranfverfe  fibres  contract  or 
leffen  the  diameter  of  the  wind-pipe ; the  longitudinal 
ones  render  it  fliorter.  Alfo  within  the  lungs,  be- 
twixt the  imperfed  rings,  is  found  a fort  of  mufcular 
fabric,  but  lefs  uniform. 

CCXXXIX.  In  the  cellular  coat  which  furrounds 
the  mufcular  one,  but  efpecially  in  the  back  part  of 
it,  along  the  pofterior  interval  that  is  betwixt  the 
cartilages,  are  placed  numberlefs  fimple  glands,  which 
open  by  very  fmall  duds,  like  pores  into  the  cavity 
of  the  wind  pipe : by  which  pores  they  depofite  a 
watery  and  pellucid  mucus  into  that  cavity ; which 
mucus,  being  without  the  leaft  acrimony,  not  coagu- 
lable  into  a hard  fubftance  like  the  humour  of  the  eye, 
is  of  the  greateft  ufe  in  defending  thefe  moll;  fenfible 
1 mem- 
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membranes  from  being  injured  by  an  Impure  air, 
full  of  particles,  which,  by  their  mechanical  figure 
or  chemical  acrimony,  might  be  very  troublefome, 
Laftly,  the  internal  tube  of  the  wind-pipe  is  completed 
or  lined  by  a membrane,  which  is  continuous  with 
that  of  the  mouth,  fmooth,  foft,  and  very  irritable. 
The  fame  cellular  texture  furrounds  it  which  anfwers 
to  the  mufcular  coat. 

CCXL.  The  vdfels  of  all  this  part  of  the  wind- 
pipe come  in  the  neck  from  thofe  of  the  lower  thy- 
reoids  ; in  the  thorax,  from  other  finall  branches  of 
the  fubclavian  trunks,  the  mammaries,  and  the  broji- 
chials  properly  fo  called.  Its  nerves  are  numerous 
from  the  recurrent  and  intercoflal  ones. 

CCXLI.  In  the  upper  part  of  the  thorax,  the  wind- 
pipe is  received  between  the  laminae  of  the  poflerior 
part  of  the  mediaftinum ; and  at  the  third  vertebra, 
or  a little  above,  is  divided  into  two  branches  refem- 
bling  the  trunk  itfelf,  formed  like  imperfect  car- 
tilages, alfo  furnifhed  with  fimilar  glandules ; each 
of  which  branches  enters  the  lung  to  which  it  cor-> 
refponds,  only  the  right  is  fomething  fliorter  and 
larger  than  the  left.  Having  entered  the  lungs,  the 
cartilaginous  rings  change  into  fragments,  which  be- 
come more  and  more  difform,  gnomonic,  angular, 
triangular,  and  intermixed  with  a larger  portion 
of  the  membrane,  till  at  length,  the  cartilage  de- 
creafing,  the  la(f  branches  of  the  bronchia  become 
merely  membranous. 

CCXLII.  Its  lafl  branches  are  invifible,  which  ex- 
hale the  air  into  the  cellular  fpaces  of  adult  lungs,  and 
likewife  receive  the  watery  vapours  exhaling  from 
the  arteries  into  the  faid  fpaces  j from  whence  they 
are  thrown  out  by  exfpiration. 

CCXLIII.  The  blood-veffels  of  the  bronchia  are 
the  arter  'uz  ventz  bronchiales.  The  former  are  al- 

moft  conffantly  two  j one  coming  from  the  upper  in- 
tercoftal  of  the  aorta,  which  is  diftributed  either  to 
the  right  only,  or  to  both  the  lungs  j the  other,  from 
VoL.  1.  K ’ the 
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the  trunk  of  the  aorta  itfelf,  going  to  the  left  lung. 
Sometimes  there  are  more  than  two  bronchial  arteries 
to  be  feen ; as,  when  there  are  three,  by  the  addition 
of  a fecond  from  the  aorta.  But  fometimes  again 
there  is  only  one  artery  in  common.  The  thoracic 
part  of  the  bronchia  fituared  without  the  lungs,  has  its 
proper  veflels  from  the  aorta,  the  fubclavian,  mam- 
mary, or  intercoftal.  The  bronchial  veins  are  moll 
commonly  two  ; the  right  from  the  vena  azygos,  the 
left  from  a peculiar  branch  of  the  fubclavian  vein  and 
the  left  fuperior  intercoftal.  Thefe  blood- velfels  travel 
together  with  the  branches  of  the  wind-pipe ; and 
defcend  into  their  membranes  in  fuch  a manner,  that 
the  pulmonary  arteries,  in  their  way,  inofculate  with 
their  contiguous  arteries,  as  the  veins  likewife  com- 
municate with  each  other.  There  are  fome  inftances 
w'here  the  pulmonary  vein  itfelf  has  given  fmall  bran- 
ches to  the  lungs,  to  the  wind-pipe,  and  to  the  fur- 
face  of  the  lungs. 

CCXLIV.  But  there  are  other  larger  velfels  be- 
longing to  the  lungs,  called  the  pulmonary  artery  (dc- 
fcribed  CVI.  CVllI.),  and  the  pulmonary  vein  (CX.) 
The  great  artery,  in  the  foetus  larger  than  the  aorta, 
and  in  the  adult  but  little  lefs,  has  two  branches  ; the 
right  larger  but  fliort,  the  left  narrower  and  longer. 
In  the  foetus,  the  trunk  itfelf  is  continued  into  the  de- 
fcending  aorta,  and  is  known  by  the  name  of  duclus 
arteriofus.  In  an  adult,  that  trunk  degenerates  into 
a folid  ligament.  The  four  pulmonary  veins  ac- 
company the  arterial  branches  and  the  afpera  arteria 
of  the  windpipe  in  their  courfe  through  the  lungs, 
furrounded  with  a good  deal  of  cellular  fubllance  ; 
which  fubllance,  being  increafed,  at  lall  compofes 
the  lungs  themfelves.  Within  this  cellular  fabric, 
■and  likewife  upon  the  ultimate  fpaces  or  cells,  the 
■air-veiTels  and  blood-velfels  are  Subdivided,  fpread, 
and  interwoven  like  a net ; and  here  the  fmall  ar- 
teries exhale  a plentiful  vapour  into  their  cells, 
and  the  veins  abforb  a watery  vapour  from  the  fame 
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cells.  Hence  water  tin£lurfed,  the  whey  of  milk, 
or  a thin  waxen  injedion,  being  urged  into  the  pul- 
monary artery,  flows  with  a froth  into  the  windpipe; 
or,  on  the  contrary,  being  urged  from  the  windpipe 
into  the  lungs,  they  penetrate  into  the  pulmonary 
artery.  In  like  manner,  injedions  fiafs  from  the 
pulmonary  vein  to  the  windpipe;  or  from  thence 
again  they  may  be  forced  into  the  veins.  Laftly,  a 
liquor  injeded  by  the  arteries,  readily  enters  the  pul- 
monary veins  ; and  the  reverfe. 

CCXLV.  The  lymphatic  velTels,  as  in  other  parts, 
form  a net-work  upon  the  furface  of  the  lungs,  from 
whence  there  are  branches  conveying  the  lymph  to 
the  cavity  at  the  back  part  of  the  mediaftinum,  and 
to  the  fmall  glands  which  lie  behind  the  oefopha- 
gus,  opening  at  laft  into  the  thoracic  dud.  The  an- 
terior pulmonary nerves  are  fmall,  but  the  poflerior 
K 2 ones 

I do  not  comprehend  in  what  poffible  fenfe  the  lungs  can 
be  faid  to  have  neither  many  nor  confiderable  nerves:  For  if  I 
Confider  the  number  and  magnitude  of  the  bronchial  nerves,  I 
ivould  be  inclined  to  fuppofe,  that  the  lungs,  of  all  the  human  vif- 
cera,  the  organs  of  fenfe  excepted,  receive,  upon  comparifon,  many 
nerves,  and  therefore  poffefs  fenfibilty.  From  many  obfervaiions, 
I have  found,  that  the  primary  fountain  of  the  pulmonary  nerves 
is  the  eiglith  pair,  which  generates  the  lefs  anterior  pulmonary 
plexus,  conlifting  for  ordinary  of  three  branches  ; and  the  greater 
jjollerior  pulmonary  plexus,  formed  of  three  or  four  larger  bran- 
ches, and  two,  three,  and  even  four,  lefs  filaments  : feveral  bran- 
ches are  added  to  thefe  from  the  recurrent  and  cardiac  nerves;  and 
fometimes  fome  filaments  on  the  right  fide  from  the  phrenic  nerve, 
which  intermix  with  the  anterior  plexus.  But  we  (hall  only  de- 
feribe  the  elegant  fabric  of  the  anterior  plexus,  being  lefs  known, 
as  we  have  obferved  it  in  the  right  fide  in  feveral  fubjefls.  A re- 
markable branch  defeends  from  the  eighth  pair  behind  the  egrefs 
of  the  recurrent  forewards,  between  the  arteria  anonyma,  or  com- 
mon trunk  of  the  fubclaviaii  and  right  carotid.  Here  a few  bran- 
ches being  given  to  the  coats  of  the  artery,  it  feparates  into  two; 
one  of  which  makes  the  cardiac  ; the  other  reaches  the  bronchia, 
and  with  it  defeends  to  the  lungs,  and  fends  fonie  branches  more 
outwardly,  which  runs  on  with  another  larger  branch  from  the 
trunk  of  the  eighth,  and  coinpofes  an  elegant  ganglion,  which 
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ones  fomewhat  larger : they  come  from  a nerve  of  the 
eighth  pair ; and  there  are  alfo  fome  fmall  nerves 
to  the  lungs  from  the  recurrent,  and  likewife  from  the 
cardiac  plexus,  which  enter  together  with  the  large 
blood-veffels.  Hence  the  lungs  have  but  little  fen- 
fation  ; that  of  the  little  nerves,  however,  divided 
after  the  manner  of  the  bronchia,  is  very  acute.  Nor 
are  the  lungs  of  an  irritable  nature. 

CCXLVI.  '1  he  quantity  of  blood  which  enters  into 
the  lungs  is  exceedingly  great,  equal  to  (or  even 
perhaps  greater  than)  that  which  is  fent  in  the  fame 
time  throughout  the  reft  of  the  body  ; which,  there- 
fore, demonftrates  fome  very  confiderable  ufe  proper 
to  this  vilcus.  And  that  this  ufe  depends  manifeftly 
upon  the  air,  appears  from  the  univerfal  confent  of 
nature,  in  which  w^e  fcarce  find  any  animal  without 
breathing  ; alfo  from  the  ftruclure  of  the  lungs  in  the 
foetus,  in. which,  for  want  of  air,  they  are  ufelefs, 
receiving  only  a fmall  portion  of  the  blood,  which  the 
pulmonary  artery  conducts  from  the  heart.  We  come 
next,  therefore,  to  fpeak  of  refpiration,  by  which  the 
air  is  drawn. into  and  expelled  front  the  lungs. 

CCXLVn.  The  element  of  air  appears,  from  the 
principles  of  philofophy,  to  be  an  elaftic  and  fono- 
rous  fluid,  with  a fpring  which  cannot  be  deftroyed. 
But  the  atmofpherical  air,  which  we  commonly  re- 
ceive into  the  lungs,  is  impure,  filled  with  a great 
quantity  of  watery  and  other  vapours,  alfo  with  falts 
and  the  univerfal  acid,  with  the  feeds  of  plants  and 
animals,  and  other  foreign  matters ; but  in  very  minute 
particles,  having  a fpccific  gravity  859  times  lefs  than 
water,  a cubic  foot  of  air  weighing  between  610  and 
694  grains.  This  air,  which  furrounds  the  earth  on  all 
fides,  being  prefled  by  the  incumbent  columns  of  its 
own  mafs,  perpendicularly,  laterally,  and  in  all  di- 
rections, 

might  be  called  puhnonary,  fituated  behind  the  vena  azygos,  at  its 
entrance  into  the  cava.  From  this  ganglion  come  out  five  or  fii: 
branches,  with  blood-vefTcls  and  branches  of  the  bronchia,  and  are 
diftributed  through  the  lungs. 
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redions,  enters  wherever  it  meets  a lefs  refiftance* 
and  with  a confiderable  force,  as  appears  from  ex- 
periments made  with  empty  or  exhaufted  veffels,  and 
by  the  air-pump;  fo  that  its  prefl'ure  on  the  human 
body  is  not  lefs  than  3000  pounds  weight.  It  is  re- 
pelled chiefly  by  the  pores  of  the  membranes,  which 
yet  are  permeable  by  water : it  likewife  penetrates  oil 
or  mucus  W'ith  difficulty. 

CCXLVIll.  This  air  is  excluded  from  ail  parts  of 
the  human  body  by  the  furrounding  clofe  fkin,  which, 
even  when  dried  or  tanned,  is  impervious  to  the  air; 
but  more  fo,  as  under  the  flvin  is  placed  the  far, 
making  an  equal  refiftance  to  the  narrow  openings 
of  the  abforbing  veflels.  It,  therefore,  now  remains 
for  us  to  inquire,  why  the  air  enters  the  lungs  of  an 
adult  perfon  ; for  wdth  this  they  are  in  a manner  con- 
ftantly  full,  and  of  courfe  are  equally  prefled,  and  re- 
fifting  againfl  the  weight  of  the  whole  atmofphere : but 
that  the  lungs  always  contain  air,  is  evident;  becaufe, 
however  clofe  you  comprefs  them,  they  will  be  flill 
lighter  than  water;  and  even  in  the  foetus,  after  they 
have  been  inflated  but  a few  times,  they  always  fwim ; 
whereas  they  link  to  the  bottom  of  water,  if  they 
have  not  given  admittance  to  the  air. 

CCXLIX.  The  equilibrium  of  the  air’s  prefl'ure 
being  removed  in  any  place,  it  conftantly  defeends  or 
flows  that  way  where  it  is  lead  reflfted  (CCXLVII.) 
But  air  that  is  denfe  and  heavy  will  defeend  more 
eafily  than  fuch  as  is  light,  whole  force  fcarce  over- 
comes that  of  the  air  which  is  already  in  the  lungs, 
nor  is  able  by  the  fame  force  to  overcome  the  refift- 
ance of  the  bronchia,  and  force  by  which  the  lungs 
comprefs  the  air  contained  in  them.  Hence  an  ani- 
mal lives  better  in  a denfe  than  in  a light  air ; altho’ 
that  kind  of  air  is  always  moll;  tolerable,  which  is  pure 
at  the  fame  time  that  it  is  light ; fuch  as  tiiat  of  the 
highefl:  mountains  of  the  Alps.  Therefore,  for  the 
air  to  enter  the  lungs,  they  mufl;  make  a lefs  refifl- 
ance  to  it  than  before ; namely,  the  air,  which  is  al- 
ready in  the  cellular  fabric  of  the  lungs,  mult  be  ra- 

S 2 rifled  ■. 
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rified ; but  this  efFedl  will  follow,  if  the  cavity  of  the 
thorax,  in  which  the  lungs  are  contained,  and  which 
they  exa£Uy  fill,  be  dilated.  Thus  the  air,  which  is 
always  in  the  lungs,  expands  into  a larger  fpace;  by 
which,  being  weakened  in  its  fpring,  it  makes  a lefs 
refifiance  to  the  external  air  ; and  confequently  a 
portion  of  the  faid  external  air  defcends  into  the 
lungs,  fufficient  to  reftore  the  confined  and  rarefied 
air,  filling  the  lungs  to  the  fame  denfity  with  that  of 
the  external  air, 

CCL.  We  mud  therefore  defcribe  the  powers 
which  dilate  the  thorax  to  produce  this  cirect.  The 
breaft  or  thorax  is  a fort  of  cage  made  up  of  bones, 
mufcles,  and  cartilages ; being  almod  of  the  fliape  of 
an  oval  tub,  fomewhat  compreifed  before,  but  behind 
divided  by  an  eminence,  whofe  hoops  are  the  ribs, 
which  are  of  a remarkable  flrength.  In  the  lateral 
parts  of  this  cage  are  placed  the  lungs;  in  the  mid- 
dle and  low'er  part  lie  the  pericardium  and  heart ; 
after  which  it  is  taken  up  by  fome  of  the  abdominal 
vifcera. 

CCLL  The  bafis  of  the  thorax  is  formed  by  a co- 
lumn, a little  crooked  and  gibbous  on  the  upper  and 
back  part  ; and  likewife,  in  that  part  of  the  bafis 
which  is  uppermoft,  the  fame  is  very  much  behind 
the  others,  into  which  twelve  vertebrae  coalcfce.  T,  hey 
coalefce,  however,  by  the  union  of  their  bodies  into 
a fingle  column,- which  is  prominent  in  the  forepart 
between  the  two  cavities  of  the  breaft ; divides  the 
right  from  the  left ; and  is  plane  in  the  forepart, 
and  broad  towards  the  fides.  A flight  finuofity  re- 
ceives the  ribs  in  that  place  where  the  arch  feparates 
from  the  body.  They  are  bound  together  into  one 
column,  as  well  by  the  eiaftic  plate  imerpofed  between 
every  two  bodies  and  coalefcing  with  both,  as  by 
other  ligaments  and  fpines  lying  upon  one  another, 
and  the  joining  of  the  ribs,  by  which  means  no  mo- 
tion can  happen  among  them  without  the  greatefl. 
difficulty.  The  fides  of  the  breall  are  made  up  of 
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twelve  ribs.  Thefe  are  in  general  bent  in  the  form 
of  an  irregular  arch,  having  a great  curvature  late- 
rally and  backwards,  but  extending  in  their  forepart 
towards  a right  line.  The  bony  parts  of  the  ribs  lie 
fufficiently  parallel  with  each  other ; the  greatefl  part 
of  the  rib  is  bony,  round,  and  thick  backward,  but 
thin  and  flat  forward.  The  other  part  forward  is  com- 
pleted by  a cartilage  j which  in  general  continues  the 
figure  of  the  rib,  growing  in  a flat  broad  concavity  of  a 
nature  different  from  the  bony  part,  and  which  does 
not  change  into  bone,  unlefs  in  extreme  old  age. 

CCLli.  The  poflerior  and  bony  thick  part  of  each  rib 
terminates  in  a head  ; along  from  which,  in  the  body 
of  the  uppermoft  and  two  lowermoft  ribs,  runs  a ca- 
vity or  groove,  formed  in  the  other  ribs,  betwixt 
every  two  adjacent  margins,  which  lie  one  towards 
the  other.  The  vertebras  are  tied  to  the  ribs  by 
ftrong  ligaments,  of  which  the  principal  fpread  from 
each  rib'  like  rays  into  the  next  adjacent  vertebra, 
other  ligaments  tie  the  tranfverfe  procefs  to  the  tu- 
bercle of  the  rib,  and  others  tie  the  ribs  one  to  an- 
other and  to  the  tranfverfe  proceffes  at  the  fame  time. 
Moreover,  .betwixt  the  angle  of  incurvation  and  the 
jundure  with  the  vertebra,  each  of  the  ten  upper  ribs 
fend  out  a protuberance,  which  being  articulated 
with  the  plain  fide  of  the  tranfverfe  procefs  of  each 
vertebra,  are  fo  tied  by  fhort  and  flrong  ligaments  to 
that  procefs,  that  the  rib  has  liberty  to  majee  a fmall 
afeending  and  defeending  motion,  but  v^ith  a con- 
fiderable  degree  of  firmnefs. 

CCLIII.  Among  thefe  anterior  cartilages,  the  feven 
uppermoft  reach  to  the  fternum,  and  enter  into  the 
lateral  cavities  which  are  incrufted  with  a cartilage  in 
that  bone,  to  which  they  are  alfo  made  faff  by  fhort 
ligaments.  Of  the  five  remaining  ribs,  the  uppermoft 
is  faftened  to  the  feventh  preceding,  and  that  to  the 
next  lower,  by  a ftrong  cellular  texture,  by  which 
they  form  a continuous  margin,  which  is  at  laft  alfo 
faftened  to  the  fternum.  The  fame  are  conneded  to 
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one  another  both  by  proper  ligaments,  and  cartilagi- 
nous appendices  joined  with  them  through  the  cellu- 
lofity  ; the  two  lowermofl  are  free,  and  connefted 
only  with  the  mufcles.  Thefe  inferior  cartilages  are 
united  to  one  another  and  to  the  fternum  by  ftrong 
ligaments. 

CCLiV.  The  firfi;  rib  is  the  fhortefl:,  but  more 
folid  than  any  of  the  reft.  As  they  follow  in  fuccef- 
fion  to  the  feventh  and  eighth,  every  two  and  tw'o 
ftretch  themfelves  into  longer  and  more  moveable 
circles.  The  eighth  is  the  longeft  of  all ; and  from 
thence,  the  lower  down  they  are,  they  grow  conti- 
nually {hotter. 

CCLV.  The  direclion  of  the  upper  rib  is  defcend- 
ing  ; but  the  fecond  rib  joins  the  fternum  almoft  in  a 
right  angle,  while  the  others  afcend  both  to  the  ver- 
tebrae and  to  the  fternum,  but  more  to  the  latter. 
But  the  bony  part  of  the  ribs  is  placed  in  fuch  a di- 
reftion,  that  the  uppermoft  have  their  Tides  in  the 
forepart  very  much  declined  forw'ard,  almcft  tranf- 
verfely.  In  the  third  ribs  it  is  placed  almoft  perpen- 
dicularly ; in  the  middle  ones,  it  projects  a little  out- 
ward in  the  lower  part.  Befides,  the  ftrength  of  the 
different  ribs  is  very  different.  The  uppermoft,  being 
{hort,  rather  grow'  into  the  fternurn  than  form  a joint 
with  it ; and  being  tranfverfe,  and  often  as  it  were 
welded  together,  they  make  a very  ftrong  refiftance. 
From  thence  the  mobility  increafes  downwards,  till 
the  loweft  rib,  adhering  only  to  muffles,  has  the 
moft  eafy  motion. 

CCLVI.  The  fternum  in  general  is  a thin  fpungy 
bone,  altogether  one  in  adults,  but  is  variouily  divided 
in  the  foetus,  Its  upper  and  broader  part  refembles  an 
oiffagon  ; and  is  articulated  w'ith  the  clavicles,  which 
are  jointed  very  clofely  with  the  triangular  head  of 
the  fternum,  and  with  the  firft  rib  on  each  fide.  The 
other  part  which  is  longer  and  narrow  er,  grows  broad 
downwards,  and  its  Tides  receive  the  ribs  each-  into 
Its  proper  angular  cavities.  The  lower  part,  which  is 
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kffer  and  fhorter,  imitates  the  obtufe  figure  of  a 
tongue.  This  is  continued  into  a detached  appendix, 
partly  bony  and  partly  cartilaginous,  of  a changeable 
figure,  which  they  call  the  enjiform  cartilage ; and 
which  is  found  of  various  fhapes,  fometimes  being 
obtufe  like  a little  tongue,  fometimes  pointed  like  a 
fword,  fometimes  cleft,  and  fometimes  perforated. 

CCLVII.  In  order,  therefore,  to  dilate  the  feat  of 
the  lungs,  and  thus  to  put  the  body  in  fuch  a ftate 
that  the  external  air  may  rulh  into  the  lungs,  it  i#ne- 
ceffary  for  the  thorax  to  be  elevated.  By  this  means  all 
the  fedllons  of  the  thorax  form  right  angles,  and  its  ca- 
pacity is  increafed.  This  motion  is  performed  by  va- 
rious mufcles,  which  either  operate  conflantly  or  only 
at  certain  times.  The  intercoftal  mufcles,  therefore, 
all  of  them  adl  perpetually  in  elevating  the  ribs.  By 
this  name  we  underftand  22  mufcles;  of  which  1 1 are 
external,  or  next  the  fkin;  and  as  many  internal,  fe- 
parated  from  the  pleura  only  by  fat  or  cellular  fub- 
ftance.  The  begining  of  the  outer  intercoflals  is  at  the 
poflerior  articulation  of  the  ribs  (CCLII.) ; but  the 
termination  of  them  is  in  the  anterior  bony  part  of 
each  rib,  at  fome  difiance  from  the  cartilage,  in  fuch 
a manner,  that  the  remaining  fpace  betwixt  the  car- 
tilage and  fternum  to  the  mufcle  is  filled  by  a tendi- 
nous expanfion.  The  diredion  of  thefe  mufcles  is 
fuch,  that  the  fibres  defcend  obliquely  forward,  from 
the  lower  edge  of  the  upper  rib  to  the  upper  edge  of 
the  lower  rib.  And  that  their  adion  is  to  elevate  the 
ribs,  all  authors  unanimoufly  agree  ; becaufe  they 
thus  defcend  from  the  upper  lefs  moveable  to  the 
lov/er  and  more  eafily  moveable  rib,  in  fuch  a man- 
ner, that  their  lower  point  lies  more  diftant  or  re- 
mote from  the  hypomochlion,  or  point  of  motion, 
which  is  in  the  cofial  articulation  with  the  vertebras, 
confidering  the  rib  as  a lever, 

CCLVIII.  But  the  internal  intercoflals  arife  at  fome 
difiance  from  the  vertebree,  almoft  at  the  outer  tu- 
bercles of  the  ribs  beforementioned  (CCLII.)  From 

thence 
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thence  they  proceed  as  far  as  the  fternum,  into  which 
the  uppermod  of  thefe  mufcles  are  inferted  above. 
The  direction  of  thefe  is  contrary  to  that  of  the  for- 
mer, except  the  anterior  part  of  the.  firfl  or  upper- 
mod  of  them;  fo  that  they  defcend  from  the  lower 
margin  of  the  upper  rib  backward,  to  the  upper  edge 
of  the  lower  rib  forwards.  Therefore  fome  doubt  of 
their  aftion,  becaufe  their  lower  part  is  inferted  into 
that  portion  of  the  rib  which  is  neared  its  articulation 
with  the  vertebrae,  and  which  therefore  feems  to  be 
the  lead  moveable ; however,  they  elevate  the  ribs 
notwithdanding  this;  for  the  great  firmnefs  or  immo- 
bility of  the  upper  rib,  exceeding  that  of  the  lower,  is 
evident  from  the  articulation,  weight,  and  ligaments 
there  formed,  which  furpafles  that  mobility,  aridng 
from  the  greater  dillance  of  the  centre  ot  motion. 
This  appears  from  the  diffedlion  of  living  animals ; in 
which  we  fee  the  inner  intercodal  mufcles  operate  in 
the  elevation  of  the  ribs,  and  red  in  the  deprefhon  of 
them  alfo  from  a flexible  thread  fixed  to  the  rib  of 
fome  human  fk.  leton,  and  drawn  in  the  lame  direc- 
tion with  that  of  the  fibres  of  the  inner  intercoffal 
mufcles ; by  which  means  the  low'er  rib  will  be  always 
approximated  towards  the  upper.  The  greater  firm- 
nefs  alfo  of  the  upper  ribs  proves  this,  as  they  ferve 
for  a fixed  point  to  the  lower  ones ; for  the  fird  or 
uppermod  ribs  are  from  eight  to  twelve  times  firmer 
and  lefs  moveable  than  the  lower  true  ribs;  but  the 
difference  of  diftance  in  them  from  the  centre  of  mo- 
tion, is  fcarceiy  the  twentieth  part  of  the  length  of 
their  whole  lever.  Ladly,  the  elevating  power  of  the 
internal  intercodal  mufcles  appears  plainly  by  experi- 
ment in  a dead  fubjecl ; when,  by  the  thorax  being 
raifed,  the  mufcles  indantly  fwell. 

CCLIX.  By  the  action,  therefore,  of  thefe  mufcles, 
the  thorax  is  elevated,  not  altogether  as  one  machine, 
nor  would  relpiration  be  affided  by  fuch  a motion; 
but  the  ribs  turning  upon  their  articulations,  thougli 
behind  they  are  but  little  moved,  yet  the  fore-part  of 
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their  extremities  defcends,  and  forms  larger  angles 
both  with  the  flernum  and  vertebrm ; but  from 
thence  in  the  middle  of  their  arches,  by  afcending, 
their  lower  edges  are  drawn  upward.  At  the  fame 
time,  the  ftcrnum  is  thruft  out  forward  more  from  the 
vertebrae  and  from  the  ribs.  Thus  the  ribs  are  both 
removed  farther  from  the  vertebrae,  and  the  right  ribs 
depart  from  the  left ; and  the  diameter  on  both  fades, 
betwixt  the  right  and  left  ribs,  betwixt  the  flernum 
and  the  vertebra,  is  increafed  almofl  to  two  lines : 
and  therefore  this  enlargement,  following  in  every 
imaginable  fedion  of  the  thorax,  will  fufficiently  dilate 
the  cavity  of  the  breafl.  This  a£lion  of  the  ribs  is 
more  particularly  complete  in  women,  and  in  men 
who  have  no  fhortnefs  of  breath.  Thefe  effecls  are 
produced  lead  of  all  by  the  firft  ribs,  but  more  by 
the  following  ones.  In  very  flrong  infpiration,  the 
ribs  defcend  both  behind  and  before  ; and,  along  with 
thefe,  the  flernum  and  the  fpaces  between  the  carti- 
lage are  leffened.  But  this  dilatation  alone  is  not  fuf- 
cient  for  healthy  breathing  : nor  is  it  fo  confpicuous 
or  evident  in  men;  although,  in  them,  the  intercoflal 
mufcles,  by  retaining  and  elevating  the  ribs,  very 
much  affiift  the  infpiration  in  a tacit  manner,  while 
they  afford  a fixed  point  to  the  diaphragm,  that  the 
whole  force  of  that  mufcle  may  be  fpent,  not  fo  much 
in  deprefling  the  ribs,  as  in  urging  down  the  abdo- 
men. The  greater  part,  therefore,  of  the  fpace  which 
the  thorax  gains  in  infpiration,  arifes  from  the  aftion 
of  the  diaphragm. 

CCLX,  By  the  diaphragm  we  underfland  a mufcle 
expanded  in  a curvilineal  plate;  by  which,  in  general, 
the  pulmonary  bags  are  fcparated  from  the  abdomen  in 
fuch  a manner,  that  the  middle  and  tendinous  part  of 
the  feptum  is.  nearly  the  highefl,  and/upports  the  peri- 
cardium : its  lateral  pai'ts,  which  arife  from  the  folid 
parts  of  the  thorax  and  loins,  are  every  where  lower; 
but  the  lowed  of  all  are  thofe  which  lie  mod  backward. 
The  flefliy  portions  of  this  mufcle  arife  before  from  the 

inner 
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inner  or  poflerior  face  of  the  enfiform  cartilage,  and 
from  the  feventh,  eighth,  ninth,  tenth,  eleventh,  and 
apex  of  the  twelfth,  rib ; after  which  follows  an  interval, 
in  which  the  naked  pleura  lies  contiguous  to  the  peri- 
tonaeum. From  thence  the  mufcular  appendices  of  the 
diaphragm,  which  are  much  the  ftrongefl:  part  of  it, 
being  collefted  on  each  fide  into  two,  three,  or  four 
round  mufcular  portions,  arife  flefliy  from  the  tranf- 
verfe  procefs  on  each  fide  of  the  firfl  vertebra  of  the 
loins,  and  from  the  fide  of  th«  body  of  the  fecond ; 
tendinous  from  the  middle  of  the  body  of  the  fecond, 
third,  and  fourth,  and  with  cartilages  placed  between 
them,  always  higher  up  in  the  left  fide,  but  lower 
down  in  the  right 

CCLXl,  All  thefe  fibres  (CCLX.),  becoming  ten- 
dinous, form  the  centre  of  the  diaphragm,  which  re- 
fembles,  in  figure,  an  obtufe  index  of  a fun-dial,  ha- 
ving the  middle  of  the  larger  angle  fupporting  the 
pericardium,  while  the  lateral  angles  or  wings  de- 
feend  backward,  the  left  being  narrow'cr  than  the 
right.  This  centre  of  the  diaphragm  is  more  move- 
able  and  at  liberty  than  the  reft;  except  in  the  middle 
of  its  tendinous  part  near  the  flelhy  margin,  where 
the  incumbent  heart  makes  a refiftance  ; but  the  la- 
teral parts  and  the  flefhy  portions  belonging  to  them 
are  the  moft  moveable.  The  fibres  of  this  tendon 
form  a moft  beautiful  web,  principally  indeed  on  the 
upper  part ; which  ftretches  from  the  flefhy  part  of 
each  mufcle  to  the  flefhy  part  of  the  oppofite  one: 
thence  remarkable  inferior  fafciculi  are  fent  off  tranf-. 
verfely  to  the  right  and  left,  and  alfo  backwards, 
which  laft  portion  is  the  uppermoft. 

CCLXlI.  There  are  two  holes  in  the  diaphragm  ; 
of  which  that  on  the  right  fide  of  its  tendinous  part  is 
fomewhat  fquare,  and  circumferibed  by  four  ftrong  ten- 
dinous 

’■s  We  muft  not  omit,  in  talking  of  the  rife  of  the  diaphragm, 
two  tendinous  arches  on  each  tide,  made  over  the  pfoas  and  qua- 
dratus,  from  which  fomc  flender  mulcular  fibres  come  out,  and 
are  interfperfed  among  the  raofcles  of  the  feptum  tranfverfum, 
produced  from  the  rdl  of  the  riba  and  part  of  the  lumbar  ver- 
tebra. 


Ch.IX.  respiration.  149 

dinous  portions ; the  left,  which  is  elliptical,  lies  be- 
twixt the  right  and  left  flefhy  portions,  which  arife 
from  the  middle  of  the  bodies  of  the  vertebra  of  the 
loins : under  this  opening  they  deculfate  and  crofs 
each  other  once  or  twice,  but  above  they  end  in  the 
tendon.  This  left  opening  is  therefore  drawn  clofe 
together  in  the  contraction  of  the  diaphragm,  while 
it  is  probable  that  the  other  opening  remains  im- 
moveable. The  tendons  are  but  little  changed  in  the 
motion  of  the  mufcles. 

CCLXIII.  The  ftruClure  of  the  parts,  and  the  dif- 
feClion  of  living  animals,  demonftrate,  that  the  flelhy 
portions  of  the  diaphragm,  which  on  all  fides  afcend 
from  the  firm  parts  to  the  middle  and  more  moveable, 
do,  by  their  contraction,  deprefs  the  fame,  and  by  that 
means  draw  downward  the  lateral  bags  of  the  thorax, 
which  contain  the  lungs  (LXXVH.) ; and,  by  this 
means,  the  perpendicular  diameter  of  the  thorax  is 
confiderably  increafed.  The  fiefhy  parts  are  more 
deprelTed;  the  tendon  lefs,  both  becaufe  it  is  fixed  to 
the  pericardium,  and  becaufe  its  own  fubflance  does 
not  contract.  Even  the  cefophagus  and  vena  cava  are 
contracted,  while  the  diaphragm  exerts  its  aCtion.  So 
that  the  diaphragm  almoft  alone  performs  the  office  of 
refpiration  in  a healthy  man  who  is  at  reft ; as  alfo  in 
that  thorax  whofe  ribs  are  fraCtured,  or  the  fternum 
burfi,  or  where  the  perfon  will  not  make  ufe  of  his 
ribs  by  reafon  of  pain.  The  force  of  the  diaphragm 
alfo,  in  dilating  the  breaft,  is  greater,  according  to 
the  calculations  that  have  been  made,  than  all  the  reft 
of  the  powers  which  contribute  to  refpiration.  A 
llrong  infpiration  is  as  yet  confined;  becaufe^  du- 
ring the  greaceft  exertion  of  the  diaphragm,  the 
lowermofl;  ribs  are  brought  inwards,  and  thus  far 
the  thorax  is  ftraitened.  Left  this  fliould  always 
happen,  the  intercoftal  mufcles  interfere  in  ordinary 
infpirations ; in  very  great  ones  they  are  inferior  to 
the  diaphragm.  The  phrenic  nerve,  which  is  more 
eafily  irritated  than  in  moft  other  mufcles,  forces  the 
3 diaphragm 
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diaphragm  to  perform  its  office.  The  lungs  tbem- 
felves  are  altogether  paffive  or  obedient  to  the  action 
of  the  air,  ribs,*  and  diaphragm;  to  which  they  are 
preffed  into  clofe  comaft  on  all  fides,  as  through  a 
large  wound ; and  when  the  thorax  is  denudated  by 
the  knife,  leaving  its  capacity  entire,  the  lungs  appear 
through  the  pellucid  pleura  and  diaphragm. 

CCLXIV.  Butin  larger  infpirations,  which  receive 
a greater  quantity  of  blood  driven  into  the  lungs,  and 
W'hen  there  is  any  obltacle  or  difficulty  oppofed  to  the 
adtion  of  the  lungs  themfelves ; in  thofe  cafes,  feveral 
other  powers  confpire  to  elevate  the  thorax:  which 
powers  are  inferted  either  into  the  thorax,  clavicles, 
or  fcapute;  fuch  as  the  fcaleni  mufcles,  trapezii,  cer- 
vicales  defcendentes,  ferrati  fuperiores,  and  peclora- 
les ; together  with  the  fmall  elevators  ; of  which  a 
more  ample  defcription  may  be  had  from  profeffed 
fyftems  of  anatomy. 

CCLXV.  We  have  now  furveyed  the  powers 
which  are  able  to  increafe  the  capacity  of  the  thorax 
in  all  its  three  diinenfions  (CCLXIII.  and  CCLIX.) 
By  thefe  the  cavity  of  the  breaft  is  dilated,  fo  that  it 
compreffes  the  lungs  lefs  than  before;  the  lungs  then 
llrive  to  diffufe  themfelves  over  that  fpace,  feeing 
they  are  never  dcllitute  of  air,  which  expands  itfelf 
by  its  elafticity  as  foon  as  the  preffure  is  taken  off. 
Without  that  mulcular  force  the  lungs  have  no  proper 
power  of  their  own  by  which  they  are  capable  of  at- 
tracling  air:  and  even  when  they  are  moft  full  of  air, 
by  having  the  afpera  arteria  clofed,  the  animal  vehe- 
mently attempts  to  infpire,  by  the  efforts  of  its  inter- 
coftal  mufcles  and  diaphragm.  It  therefore  remains, 
that  the  air  (CCXLVIi.),  which  is  a heavy  fluid,  and 
preffed  on  all  Tides  by  the  incumbent  columns  of  the 
atmofphere,  mull  now  enter  the  thorax  with  the 
greater  force  the  lefs  air  the  lungs  contain ; or  yet 
more  powerfully,  if  they  contain  no  air:  but  with  no 
force  at  all,  if  the  air  admitted  through  a wound  in 
the  breaft  preffe^upon  the  furface  of  the  lungs.  In 
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this  aftion,  therefore,  which  is  called  infpiration,  the 
bronchia  are  every  way  increafed,  both  in  length  and 
diameter ; becaufe  all  the  diameters  of  the  thorax 
are  increafed : but  in  this  aft,  the  inflated  lungs  al- 
ways follow  clofely  contiguous  to  the  pleura  without 
leaving  any  intermediate  fpace.  At  the  fame  time, 
the  pulmonary  blood-velTels,  which  are  wrapped  up, 
together  with  the  bronchia,  in  a covering  of  the 
cellular  fubftance,  are  likewife  with  them  extended 
in  length,  and  fpread  out  from  fmaller  into  larger 
angles ; by  which  means,  the  circulation  through 
them  is  rendered  eafier.  While  this  is  performing, 
the  veficular  fubftance,  or  flefti  of  the  lungs  them- 
felves,  filled  with  air,  increafes  thofe  fpaces  through 
which  the  capillary  blood-veflels  of  the  lungs  ad- 
vance ; whereby  the  veficular  prelTure,  upon  each 
other,  and  upon  thofe  veflels  adjacent,  is  leflTen- 
ed : thus,  therefore,  the  blood  will  flow  with  greater 
eafe  and  celerity  into  and  through  the  larger  and 
fmaller  veflels  of  the  lungs.  Hence  a dying  animal 
is  revived  by  inflating  its  lungs,  and  facilitating  the 
paflage  of  the  blood  to  the  left  ventricle  of  the  heart; 
and  thus  people,  feemingly  dead  by  being  kept  a long 
time  under  water,  are  again  recovered.  But  as  for  the 
preflfure  of  the  air  upon  the  blood  in  the  lungs  in  this 
aftion,  it  is  fo  inconfidcrable  as  not  to  deferve  our 
notice,  as  being  300  times  lefs  than  the  force  of  the 
heart ; nor  can  it  ever  urge  the  air  into  the  blood,  as 
it  may  be  eafily  forced  by  art  with  a fyringe. 

CCLXVi.  It  is  by  fome  queftioned.  Whether  there 
be  not  air  betwixt  the  lungs  and  the  thorax?  arid 
whether  this  air,  being  rarefied  in  infpiration,  is  not 
afterwards  condenfed,  fo  as  to  comprefs  the  lungs, 
and  caufe  exfpiration  ? And  they  again  alk.  Whether 
this  opinion  be  not  confirmed  by  the  inftances  of 
birds,  in  which  v/e  find  this  matter  to  be  truly  fo 

But 

By  Camper’s  very  elegant  difeovery,  is  certain,  that  air 
paffes  into  almoft  all  the  long  bones  of  birds  flying  much  in  the 
, higher 
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But  wc  fee  every  thing  concurs  to  confute  this  opi- 
nion : for,  immediately  behind  the  pleura,  in  living 
quadrupeds,  as  well  as  in  dead  human  bodies,  the 
lungs  are  vifible, -without  any  intermediate  fpace 
bewixt  them  ; but  the  pleura  being  perforated, 
the  lungs  are  immediately,  by  the  contiguous  air 
that  enters,  prelfed  together  towards  the  vertebras. 
In  birds,  indeed,  the  lungs,  being  pervious  to  the 
air,  admit  it  into  the  cavity  of  the  thorax  through 
large  holes  in  their  fubftance.  But  in  thefe  there 
is  a manileft  fpace  betwixt  the  lungs  and  the  pleu- 
ra. Large  wounds,  admitting  the  air  only  into 
one  cavity  of  the  thorax,  diminifh  the  refpiration  j 
but  fuch  wounds  as  let  the  air  into  both  cavities, 
quite  fulFocate  or  fupprefs  the  refpiration.  The  tho- 
rax being,  opened  under  water,  fends  out  no  bub- 
bles of  air  through  the  faid  water”;  but  in  birds  it 
docs,  becaufe  they  have  air  in  their  thorax.  The  ima- 
ginable fpace  betwixt  the  lungs  and  the  thorax  is  al- 
ways filled  up  by  a watery  or  ferous  vapour,  or  elfe 
by  the  fame  vapour  condenfed  into  a watery  lymph. 
If  the  lungs  adhere,  they  injure  the  refpiration  but  in 
a fmall  degree ; which  ought  entirely  to  ceafe,  if  it 
required  an  intermediate  air  betwixt  the  lungs  and 

thorax 

higher  regions,  into  the  cavity  of  the  fternum,  the  vertebrae,  cra- 
nium, interior  maxilla,  both  from  the  lungs  and  through  the 
Euftachian  tube,  and  goes  from  one  cavity  into  another  : fo  it 
does  not  Teem  improbable,  that  the  fame  may  pals  out  by  the 
furface  of  the  body.  But  in  birds,  who  foar  not  fo  high,  the  air 
gains  admifiion  through  fewer  bones.  It  is  a pretty  and  I’uffi- 
ciently  agreeable  experiment,  to  perforate  the  humerus  or  femur; 
and  the  air  inflated  into  the  afpera  arteria  comes  out  at  that  foramea 
with  the  blood,  which  it  has  changed  into  froth;  and  vice  verfa, 
the  air  inflated  through  the  hole  dillends  the  lungs.  In  like  man- 
ner, I have  feen  mercury  inje<3ed  into  a foramen  of  this  kind 
make  its  appearance  in  the  lungs. 

Though  it  is  ray  defign,  neither  to  renew  this  difpute,  nor  to 
ftart  one  of  my  own,  it  will  not  be,  however,  fuperfluous  to  men- 
tion an  experiment  which  I have  often  repeated  on  dead  born  in- 
fants; as  oft  as  1 have  opened  under  water  the  thorax  of  fuch 
children,  not  affedled  with  any  mark  of  putridity,  I never  obfervet^ 
any  bubbles  of  air  appear. 
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iliorax.  Finally,  the  external  being  admitted  to  any 
of  the  internal  membranes'  of  the  human  body,  de* 
ftroys  their  texture,  if  they  are  not  defended  by  a 
plentiful  mucus ; of  which  we  can  find  none  upon  the 
furface  of  the  pleura. 

CCLXVIL  But  refpiration,  whether  by  the  admix- 
ture of  a fubputrid  vapour,  or  by  fome  other  method, 
certainly  vitiates  the  air,  and  renders  it  unfit  either  for 
inflating  the  lungs  or  fupporting  flame ; and  laftly,  it  de- 
prives that  element  of  its  elaflicity.  We  may  fuppofe 
that  this  happens  from  putrefadion,  feeing  the  air  is  ren- 
dered pefiilential  by  a crowd,  and  fevers  of  the  mofl; 
malignant  kind  are  thus  generated  in  a few  hours. 
But  in  whatever  manner  this  is  produced,  we  are  certain 
that  the  air  is  vitiated  in  the  lungs;  lofes  its  elafticity  ; 
and  thus  cannot  keep  the  lungs  difiended,  fo  as  to  tranf- 
mit  an  increafed  quantity  of  blood  through  the  dilated 
pulmonary  arteries  into  the  veins.  Nor  can  the  will 
dilate  the  breafl;  beyond  certain  bounds,  or  afiifl;  that 
paflage  of  the  blood  in  an  unlimited  manner.  A flate 
of  body  therefore  will  take  place,  in  which  the  blood 
cannot  pafs  through  the  lungs. 

CCLXVIII,  Thus  h generated  a new  refiftance 
to  the  blood  continually  coming  from  the  heart:  and 
in  long  retentions  of  the  breath,  as  in  making  violent 
efforts,  the  venous  blood,  efpecially  of  the  head,  flag- 
nates  before  the  right  ventricle  of  the  heart  being  fhut, 
becaufe  it  cannot  evacuate  itfelf  into  the  lungs;  and 
thus  fwefls  up  the  face  with  rednefs,  fometimes  burfls 
the  veins  of  the  brain,  neck,  inteftines,  kidneys,  and 
laflly  of  the  lungs,  and  right  auricle  of  the  heart. 
This  occafions  prodigious  anxiety  and  uncafinefs  to  the 
fpirits ; this  alfo  is  the  caufe  of  death  in  compreffed  air, 
in  drowned  people,  and  fuch  as  are  flrangled,  which 
is  much  more  hidden  than  is  commonly  imagined.  A 
living  perfon  therefore,  that  he  may  remove  thofe  in- 
conveniences which  flow  from  an  obflrudlion  of  the  paf- 
fage  of  the  blood,  flackens  the  powers  of  infpiration, 

Yol.I,  L and 
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and  excites  thofe  of  exfpiration,  which  free  the  breaft 
from  an  air  too  greatly  rarefied. 

CCLXIX.  Thefe  powers  are,  firfi;,  the  elaflicity  of 
the  ribs,  which  being  drawn  upwards  out  of  their  na- 
tural fituacion,  as  foon  as  the  powers  which  elevated 
them  ceafe  to  acl,  fpcn'caneoufly  place  themfclves,  fo 
as  to  make  more  acute  angles  with  tlic  Iternum  and 
vertebrm.  To  this  end  conduces  likewife  the  elaftic 
force  of  the  bronchia  and  veficies  di [fended  with  air, 
which  {frive  to  contract  themfelves.  Hence  exfpira- 
tion is  performed  more  eafily  and  quickly  than  infpira- 
tion  ; and  hence  it  is  the  lalt  adfion  of  dying  people. 

CCLXX.  To  this  alfo  contribute  the  oblique  muf- 
des  of  the  abdomen,  together  w'ith  the  Ifraigiit  and 
tranfverfe  ones.  The  lormer  of  thefe  are,  in  one  part 
of  them,  faftened  to  the  lower  ribs;  and,  in  another 
part,  they  are  attached  to  the  os  pubis  and  ilium,  as  a 
fixed  point  with  rcfpecl  to  the  breaft.  Therefore  the 
ffraight  mnfcles,  being  contracted,  deprefs  the  arch 
or  convexity,  into  wdiich  the  abdominal  vifeera  are 
thruft  by  the  diaphragm,  and  bring  the  fame  nearer 
to  a ftraight  line  ; at  the  fame  time  the  abdominal 
vifeera  are  prclfed  by  thofe  mufcles  upward  and 
backw'ard  againd  the  diaphragm,  which  alone  is  able 
to  give  way;  and  yield  up  into  the  thorax,  which  at 
that  time  is  rendered  fhorter.  The  oblique  mufcles, 
for  the  fame  reafons,  comprefs  the  lateral  parts  of  the 
abdomen,  and  urge  the  liver  and  (tomach  backwards, 
and  prefs  them  towards  that  place  where  there  is  the 
lead  reddance.  Ladlv,  tliev  draw  down  the  ribs 
which  were  bef^ore  elevated  by  the  intercodals.  The 
tranfverfe  mufcles,  indeed,  do  not  draw  the  ribs  ; but 
they  pull  the  cartilages  of  the  falfe  ribs  a little  inward, 
and  render  the  whole  capacity  of  the  abdomen  lefs, 
while  at  the  fame  time  they  prefs  the  vifeera  againil 
the  diaphragm.  Along  with  thefe  we  may  reckon 
the  powers  of  the  dernoccdal  and  long  intercodal 
mufcles  which  are  called  dcpre[fcrs.  By  this  joint 
force  the  fuperior  ribs  defeend;  but  the  middle  ones 

mere. 
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more,  the  uppermoft  lefs,  the  loweft  moR  of  all;  and 
the  fame  are  brought  inwards  by  their  margin ; the 
cartilages  afcend,  and  return  into  acute  angles  with 
the  ftcrnum;  and  the  fternum  itfelf  returns  backw^ards 
with  the  ribs.  By  thefe  means  the  thorax,  contrary 
to  its  former  Rate  (CCLIX.),  is  every  where  rendered 
narrower  and  firorter,  fo  as  to  expel  as  much  air  out 
of  the  lungs  as. is  fufficient  to  relieve  the  uneafinefs 
caufed  by  its  retention  (CCLXVIII.) 

CCLXXl.  In  more  powerful  refpirations,  when  the 
infpirations  are  made  greater,  the  exfpirations  are 
likewife  increafed  by  the  alTifiiance  of  fome  otlier 
powers,  as  ol  the  facrolumbalis,  longiffimus  and  qua- 
dratus  mufcles  of  the  back  and  loins.  This  force,  by 
which  the  air  is  blown  out  of  the  lungs,  is  fufficient 
to  carry  a leaden  bullet,  weighing  above  a dram, 
to  the  diftance  of  363  feet;  which  force  is  equal 
to  a third  part  of  the  preffiire  of  the  atmofphere. 
But,  in  a healthy  perfon,  the  mufcles  of  the  abdomen 
alone  fuffice  to  an  eafy  exfpiration,  in  which  the 
lungs  are  not  fo  much  emptied  of  air  as  they  are  by 
a violent  efflation. 

CCLXXII.  The  effects  of  exfpiration  are,  a com- 
preffure  of  the  blood-veffels  in.  the  lungs,  a redudlion 
of  the  bronchia  into  more  acute  angles,  a preffure  of 
the  reticular  fmall  veffels  by  the  weight  and  contact  of 
the  adjacent  larger  veffels,  and  an  expulfion  of  the  cor- 
rupted blood  from  the  lungs;  by  which  means  part  of 
the  blood  hefitating  in  the  capillary  arteres,  is  urged 
forward  through  the  veins  to  the  left  fide  of  the  heart, 
while  at  the  fame  time  that  part  of  the  blood  is  re- 
fifted,  which  flows  in  by  the  artery  from  the  right 
ventricle.  Exfpiration,  therefore,  will  flop  the  eafy 
paffage  of  the  blood  through  the  lungs;  and  when 
the  whole  thorax  is  compreffed  together,  repels  the 
venous  blood  into  the  veins  of  the  head,  and  fills  the 
brain  and  its  fmufes. 

CCLXXIII.  In  this  manner  a frefh  neceffity  follows 
for  repeating  the  refpiration;  becaufe  the  collapfed 
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veflels  of  the  lungs  refifl  the  blood  repeatedly  expelled 
from  the  right  ventricle  of  the  heart.  And  this  makes 
another  caufe  of  death  in  thofe  animals  which  expire 
in  vellels  exhaufted  of  air:  for,  in  fuch,  the  lungs  ha- 
ving the  air  drawn  out  from  them,  appear  denfe,  fo- 
]id,  and  heavier  than  water  ; whence  they  are  ren- 
dered impervious  to  the  blood.  Of  the  fame  kind  is 
the  death  of  thofe  who  are  killed  by  lightning,  and 
ps.'haps  by  the  noxious  vapours  of  caverns.  'I'hus, 
therefore,  by  the  power  of  a moll  wife  fabricature, 
the  organs  of  exfpiration  are  relaxed  fo  foon  as  that 
•M.neafinefs  is  perceived,  which  arifes  from  the  hin- 
d ance  of  the  blood’s  courfe  through  the  lungs;  and 
hjnce  the  powers  of  infpiration  are  excited  into  ac- 
tion, whereby  the  motion  of  the  blood  through  the 
lungs  is  rendered  free  and  quicker. 

CCXXIV.  It  is  by  feme  queltioned,  whether  or  no 
there  are  not  other  caufes  of  alternate  refpiration  ? 
%vhetl5er  or  no  we  may  hope  for  any  difcovery  in  this 
anatter,  by  comprefling  the  vena  fine  pari,  the  phre- 
iiic  nerve,  or  intercepting  the  blood  fent  to  the  brain? 
But  thofe  are  repugnant  to  comparative  anatomy  ; by 
which  vve  always  find  the  fame  alternation  in  the 
breathing  of  the  animal,  independent  of  any  fuch 
nerve  or  vein.  Whether  or  no  refpiration  is  from 
the  alternate  contraction  of  the  antagonifl  mufcles, 
among  which  thofe  of  exfpiration  relax  the  others  of 
infpiration,  and  the  revcrfe?  But  in  this  manner,  all 
the  mufcles  of  the  human  body  are  perpetually  in 
an  alternate  motion. 

CCLXXV.  From  what  has  been  hitherto  faid,  itap- 
pears,  that  refpiration  is  unavoidably  and  abfoluteiy 
necelTary  to  life  in  a healthy  adult  perfon;  becaufe, 
whether  the  lungs  remain  long  in  a Hate  either  of 
exfpiration  or  infpiration  (CCLXXllI.  CCLXXVIIL), 
we  fee  death  will  be  the  confequence.  Therefore  no 
animal  that  has  lungs  like  ourfelves,  after  it  has  once 
Ssreathed  and  received  the  air  into  the  inraofl:  parts  of 
^[iie  lungs,  and  by  that  means  brought  a new  and 
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than  a few'  minutes  without  the  ufe  and  benefit  of  a 
free  air;  but  it  will  either  perilh,  or  at  lead:  fall  into 
, fuch  a ftate  as  differs  from  death  only  in  its  being 
recoverable  again  by  certain  powers  or  actions.  In 
an  animal  lately  born,  this  neceility  for  air  does  not 
take  place  fo  fuddenly. 

CCLXXVl.  But  the  ufe  of  refpiratlon  is  different 
from  this  neceffity;  which  nature  might  have  avoid- 
ed, either  by  ufing  no  lungs'  at  all,  or  elfe  by  difpo- 
fing  them  in  a manner  refembling  thofe  of  the  foetus. 
This  ufe,  therefore,  of  refpiration  mull  be  very  con- 
fiderable,  'fince  all  animals  are  either  made  with 
lungs,  or  with  gills  as  in  fifh,  or  elfe  with  a windpipe 
difperfed  through  all  parts  of  the  body. 

CCLXXVII.  In  order  to  difcover  this  ufefulnefs  of 
refpiration,  let  us  compare  the  blood  of  an  adult  per- 
fon  to  that  of  a foetus,  and  alfo  with  the  fame  vital 
fluid  in  fifh.  It  appears  then  in  a foetus,  that  the  blood 
is  d^flitute  of  its  florid  rednefs  and  folid  denfity ; and 
in  the  blood  of  fifh,  we  obferve  there  is  no  heat,  the 
denfity  inconfiderable,  and  but  little  craffamentura 
contained  in  it;  and,  therefore,  all  thefe  properties, 
we  are,  by  the  nature  of  things,  perfuaded,  the  blood 
acquires  in  the  lungs. 

CCLXXVIII.  It  may  be  afked  therefore.  Whether 
the  blood  does  not  acquire  its  heat  principally  in  the  . 
lungs  ? But  this  does  not  arife  from  the  alternate  ex- 
tenfion  and  contradlion,  relaxation  and  compreflion,of 
the  pulmonary  veffels  (CCLXV.  and  CCLXXIL),  by 
which  the  folid  parts  of  the  blood  are  perpetually 
rubbed  and  clofely  compreffed?  The  lungs  therefore 
will  add  to  the  office  of  the  refl  of  the  arteries,  be- 
caufe  in  them  the  blood  is  alternately  relaxed  and 
compreffed  more  than  in  any  other  part  of  the  body. 
But  even  when  the  lungs  are  obflrufted,  ulcerated, 
and  almofl  deftroyed,  a morbid  heat  feizes  upon  the 
body : but  in  the  lungs  the  cold  air  very  nearly 
touches  the  blood. 

CCLXXIX.  The  denfity  of  the  blood  is,  indeed, 
again' promoted  in  the  lungs,  partly  by  the  copious 
I.  3 difeharge 
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difcharge  of  the  watery  vapour  which  is  there  fepa- 
rated,  by  which  the  reft  of  the  mafs  becomes  fpecifi- 
caily  heavier.  But  the  fame  efFecl  feems  to  follow 
here,  as  in  other  arteries,  namely,  from  the  attrition 
and  preffure  which  the  blood  here  fuffers  in  being 
alternately  retarded,  accelerated,  and  figurt  d in  its 
courfe  through  the  modulating  tubes  of  the  leaft  vef- 
fels,  which  give  a fphericity  and  denfity  to  the  par- 
ticles ; hence  it  becomes  denfer,  as  having  more  of 
the  weighty  globules,  and  Icfs  of  the  lighter  fluid. 
And.  in  this  refpedt,  the  pulmonary  vein,  being  fmallcr 
than  its  correfponding  artery,  is  of  no  fmall  ufe  to- 
wards increaftng  the  attraction  of  cohefion  betwixt 
the  parts  of  the  globules,  fo  as  to  comprefs  and  bring 
them  ciofer  to  each  other.  Neverthelefs,  cold  ani- 
mals, which  have  very  fmall  lungs,  have  denfe  and  coa- 
gulable  blood  ; as  alfo  a chicken  before  it  is  hatched. 
The  blood  alfo  has  a fliort  paflage  through  the  lungs ; 
the  paffiige  through  the  whole  body  is  longer,  and  the 
artery  v;eaker  5 the  heart,  by  which  the  blood  is  driven 
forward,  is  alfo  weaker. 

CCLXXX.  It  is  therefore  queried  byfome,  WTrether 
the  air  itfelf  is  not  received  by  the  blood  in  the  lungs, 
fo  as  to  excite  neceflary  vibrations  therein?  Whe- 
ther this  does  not  appear  from  the  reftftance  of  bodies 
to  the  heavy  external  air ; and  from  the  air  found  in 
the  blood-veflcls,  in  the  cellular  fubftance,  and  in  cer- 
tain cavities  of  the  human  body  ; alfo  from  the  crack- 
ing obferved  by  an  extenfion  of  the  joints;  to  which 
add,  the  air  manifeftly  extravafated  from  the  wind- 
pipes into  the  hearts  of  certain  animals,  as  in  the  Ic- 
cuft  ; from  air  coining  out  of  the  blood  and  humours  of 
animals  in  Mr  Boyle’s  vacuum;  together  with  a ne- 
ceflTity  of  a viial  ofcillation  in  the  blood  itfelf;  and, 
laftiy,  the  increafed  rednefs  of  the  pulmonary  blood  ? 

CCLXXXL  But  that  no  elaftic  air  is  here  received 
into  the  blood,  is  demonftfated  from  the  impofiibility 
of  forcing  air  into  blood,  if  it  retains  its  elafticity; 
from  the  inutility  of  its  reception,  if  the  fpring  of  it 

Ihould 
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ftould  be  lofl  in  the  blood  ; from  the  perfect  immu- 
tability of  the  blood,  by  cold  ; from  the  minutenefs  of 
the  inhaling  veffels,  with  the  mucus  that  perpetually 
lines  the  fides  of  the  veficles  in  the  lungs:  to  which 
add  the  nature  of  the’  elaftic  air  itfelf,  which  is 
/very  unapt  to  pafs  through  capillary  veffels;  with  a 
repulfion  of  it  by  water,  that  hinders  it  from  paffing 
through  paper,  linen  cloth,  or  fldns  that  are  wetted  by 
water.  Again,  the  air  being  driven  into  the  wind- 
pipe, never  paifes  to  the  heart ; or  whenever  it  does, 
it  is  forced  thither  by  fome  great  or  unnatural  vio- 
lence : but  the  permanent  air  in  the  veffels  and  hu 
mours  of  the  human  body,  from  a Rate  of  inelafticity, 
may  become  elaflic  by  putrefaction,  froft,  or  an  ex- 
ternal vacuum.  But  fuch  permanent  unelaftic  air  is 
incorporated  with  all  liquors;  and  taken  into  our  bo- 
dies with  the  aliments  and  with  abforbed.  vapours, 
mixing  flowly  and  with  fome  difficulty.  But  there 
never  were  any  elaftic  bubbles  of  air  obferved  in  the 
blood  of  a living  animal ; and  fuch  air  being  inflated 
into  the  blood-velfels  of  any  living  animal,  kills  it  cer- 
tainly and  fpeedily.  Nor  is  there  any  great  certainty 
of  theblood  in  the  pulmonary  veins  being  of  a brighter 
• red  colour.  Laftly,  though  air  indeed  is  abforbed  by 
moflof  our  humours,  yet  that  abforption  is  performed 
flowly,  and  takes  up  the  fpace  of  feveral  days  after  the 
former  air  has  been  exhaufted  by  the  pump.  It  then 
likewife  lays  afide  its  elaftic  nature;  nor  is  there  any 
rcafon  produced,  why  the  air  fhould  either  be  more 
fpeedily  abforbed  by  the  blood,  or  why  it  fliould  re- 
tain its  elafticity  after  it  is  fo  abforbed’^. 

L 4 CCLXXXII. 

In  thefe  our  times,  it  is  now  too  much  a matter  of  difpiiie, 
as  if  it  were  a fubjeft  entirely  new,  I mean  the  different  kinds  of 
air;  to  wit,  fixed,  inflammable,  narcotic,  nitrons.  See.  which  were 
partly  known  to  Helmont,  Newton,  Boyle,  Camerarius,  Hales, 
and  feveral  others;  but  the  pneumatic  theories  in  general  have 
been  remarkably  elucidated,  increafed,  and  limited,  as  occafion 
required,  by  the  laudable  induftry  of  Drs  Brownrigg,  Black, 

- Cavendifli,  Prieftley,  Spielaian,  Erxleben,  &c.  If,  in  a few  words, 

I might  offer  my  opinion  about  the  air  found  in  cur  bodies, 
which  has  been  the  bafis  of  fo  many  difpiues,  I am  perfuaded, 

that 
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CCLXXXII.  Whether  or  not  is  the  blood  cooled  in 
the  lungs ; and  whether  or  not  does  this  feem  to  be 
true  from  the  death  of  animals,  in  air  which  is  hot  to 
fuch  a degree  as  equals  the  heat  of  the  hotted  breezes 
in  the  mod  fultry  dog-days?  Whether  the  pulmo- 
nary veins  are  not,  therefore,  lefs  than  the  arteries ; 
and  whether  the  defire  of  cold  in  people  that  are 
working  hard  does  not  arifc  from  thence  ? That 
the  blood  is  cooled  in  the  lungs  is  thus  far  true, 
as  it  warms  the  contiguous  air,  and  therefore  lofes 
fomething  of  its  own  heat.  But  that  this  w’as  not  the 
principal  defign  of  nature,  is  evident ; fince  no  one 
will  fay  that  the  venous  blood  is  hotter  than  the  arte- 
rial, although  fome  pronounce  the  former  to  be 
fomewhat  cooler ; but  nobody  ever  obferved  the  led 
ventricle  of  the  heart  cooler  than  the  right.  But 
the  venous  blood  enters  the  lungs ; if  it  be  there 
cold,  it  will  follow,  that  the  arteries  mud  receive 
it  in  dill  a colder  date.  But  then  here  the  degrees 
of  heat  which  the  blood  communicated  to  the  air 
are  again  recovered  by  it.  And,  indeed,  a perfon 
may  live  in  an  air  much  hotter  than  the  blood  itfdf; 
of  which  we  have  a familiar  example  in  baths  and  the 
warm  countries.  The  pulmonary  artery  in  a fcetus,- 
which  does  not  refpire,  is  greater ; and  the  larger  area 
of  the  right  auricle  and  ventricle  of  the  heart,  is  like- 

wife 

that  the  atmofphei-ic  air  is  a very  compound  fluid,  confifting 
of  parts  of  a very  different  nature  and  quality  ; which  paits, 
when  mixed  with  any  primigeneous  fluid  as  a vehicle,  make  tCe 
common  air  we  inhale  in  infpiration.  This  primigeneous  fluid 
is,  perhaps,  that  air  which  we  obferve  in  animals,  vegetables,  and 
likewife  in  the  earth  itfclf,  differing  only  according  to  tlie  various 
fubftances  with  which  it  is  uii  ted.  If  there  is  mixed  in  a due  pro- 
portion with  this  univerfal  fluid,  any  ebftic,  etfiereal,  eleftric  pr.r- 
ciple,  or  any  particles  not  yet  fully  undcrifood,  perhaps  there  will 
refult  falubrious  atmofpheric  air.  But  it  will  become  infected  and 
noxious  in  various  degrees,  from  an  admixture  of  putrefactive  fub- 
ftances, narcotic  or  inflammable  fuffocating  elements.  For  that 
reafon  it  feems  to  me  very  proper,  that  onr  judgment  about  the 
falutary  or  noxious  quality  of  the  air  fhould  be  direfted  by  thele 
principles;  and  hence  It  will  be  in  our  power  to  correct  unwhole- 
some air,  provided  we  know  what  qualities  the  air  fhould  puffefj 
which  is  molt  properly  Suited  to  the  function  of  rcrpiralion. 
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wife  much  greater  in  a foetus ; which  feems  necef- 
fary  to  referve  and  retard  the  blood,  as  the  pulmonary 
vein  being  narrower  accelerates  it. 

CCLXXXIII.  Whether  or  not  is  the  rednefs  of  the 
blood  produced  from  the  air  ? This  is  contradicted  by 
what  we  fee  in  cold  animals,  which,  though  they  are 
almoft  entirely  deprived  of  the  ufe  of  air,  have  blood 
equally  red  with  that  of  warm  animals;  from  the  cer- 
tain connedtion  of  rednefs  in  the  blood  of  frogs  with 
their  having  plenty  of  food,  and  a palenefs  of  it  with 
a want  of  food';  and  from  the  air,  as  we  have  juft  now 
faid,  being  denied  accefs  to  the  blood.  Neverthelefs, 
rednefs  is  produced  when  the  air  has  -accefs  to  the 
blood,  by  which  means  it  is  alfo  reftored  after  it  has 
been  loft  ; and,  on  the  other  hand,  it  is  deftroyed  by 
the  denial  of  the  accefs  of  air.  Whether  or  not  may 
not  a more  fubtle  element  from  the  air  penetrate 
the  blood,  and  be  the  caufe  of  its  colour,  as  light  is 
required  for  the  colours  of  plants  ? 

CCLXXXV.  Whether  the  ufe  of  the  lungs  is  to 
abforb  a nitre  from  the  air  to  the  blood  ? or  whether 
the  florid  colour,  obfervable  in  the  furface  of  a cake 
blood,  be  owing  to  the  fame  caufe,  while  the  bot- 
tom part  looks  of  a dark  and  blackifh  colour?  and 
whether  or  not  this  is  a prfervative  againft  the  putre- 
faflion  of  the  animal?  remain  as  queltions  with  fome. 
That  there  is  a kind  of  volatile  acid  in  the  air  is  cer- 
tain, fince  that  meeting  with  a fuitable  earth  forms 
nitre  ; for  a nitrous  earth,  being  exhaufted  of  its  fait, 
and  expofed  again  to  the  air,  becomes  re-impregnated 
with  more  nitre.  But  the  fame  univerfal  acid,  we 
know  by  certain  experiments,  meeting  with  a differ- 
ent fort  of  earth,  forms  a vitriolic  fait,  or  alum,  or  elfe 
fea-falt.  For  the  caput  mortuum  of  fea-falt,  which 
remains  after  the  diftillation  of  the  fpirit,  recovers  fo 
much  ftrength  from  the  air,  as  enables  it  to  yield 
more  fpirit  by  diftillation;  even  in  fnow  there  is  a 
cubical  fait:  but  marcafite  perfpires  a true  vitriol; 
and  colcothar  recovers  again  the  acid  fpirit,  which 

w’as 
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was  drawn  from  it ; alfo  fixed  alkali,  expofed  to  the 
air,  turns  into  a vitriolated  tartar.  This,  therefore, 
cannot  be  the  ufe  of  refpiration,  becaufe  thofe  falts 
abound  in  too  finall  a quantity  in  the  air  for  fuch 
ufes;  and  air  is  fitted:  for  breathing  when  pure  in 
high  mountains,  where  thofe  falts  are  the  leaft  to  be 
found  ; nor  is  there  any  nitrous  fait  as  yet  known  to 
be  found  in  our  blood. 

CCLXXXVI.  If  it  be  afked.  Why  tortoifes,  frogs, 
lizards,  fnails,  ear-wigs,  and  other  infects,  live  long 
without  air?  we  anfwer.  That  in  them  the  lungs  are 
given  not  fo  much  for  the  preparation  of  the  blood, 
which  they  receive  but  in  a very  fmall  quantity,  as 
for  the  ufe  of  fwimming  in  the  water : and  from 
hence  it  is  that  their  lungs  are  immediately  joined 
with  the  vena  cava  and  aorta.  But  infedts,  we  know, 
draw  the  airin,  and  exhale  it  again,  through  points  in 
the  fkin.  If  it  be  alked,  Why  all  animals  perifh  in  air 
that  is  confined  or  not  renewed,  although  the  animal 
be  fmall,  fuch  as  little  birds?  we  anfwer,  Becaufe  the 
air,  which  has  once  entered  the  lungs,  and  been 
fouled  by  watery  vapours,  is  rendered  lefs  elaflic, 
and  unfit  for  refpiration,  by  alkaline  vapours;  not 
becaufe  it  becomes  lighter;  for  the  mercury  falls  but 
little  in  air  which  has  not  been  renew'ed,  and  which 
has  killed  an  animal.  Hence  it  is  that  the  animal 
furvives  longer  in  air  that  is  more  compreffed  than 
that  of  the  atmofphere ; for  in  that  cafe  there  is  a 
greater  proportion  of  the  elaflic  element,  which  takes 
up  a longer  time  to  corrupt.  But,  even  in  other  cafes, 
confined  air  is  rendered  deflruifive  only  by  flag- 
nation,  and  filling  it  with  vapours.  But  the  reafon 
why  animals  fwcil  in  an  exhaufled  vefi'el,  is,  from 
the  extrication  and  expanfion  of  the  unelaflic  air 
lodged  in  the  blood  and  other  juices. 

CCLXXXVH,  There  is  a certain  confent  or  pro- 
portion between  the  pulfe  and  refpiration;  fo  that, 
according  to  the  common  courfe  of  nature,  there  are 
three  or  four  pulfes  counted  to  one  refpiration.  But 

if 
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if  more  blood  is  fent  to  the  heart  in  a given  time,  the 
numbers  both  of  the  pulfe  and  refpiration  are  in- 
creafed.  This  is  the  reafon  of  the  panting  or  fhort 
breathing  in  a perfon  that  exercifes  his  body  with 
any  confiderabie  motion  ; whereby  the  venous  blood 
is  returned  falter  to  the  heart  (CXLII.)  But  if  the 
blood  meets  with  a greater  refiflance  in  the  lungs,  fo 
that  it  cannot  pafs  freely  from  the  right  into  the  left 
ventricle  of  the  heart;  then  refpiration  is  increafed, 
both  in  number  and  magnitude,  in  order  to  forward 
its  courfe;  and  this  is  the  caufe  of  fighing,  yawning, 
and  wheezing;  of  which  the  firfl  is  a deep  infpira- 
tion ; the  fecond  flow,  and  very  great ; and  the  third, 
a frequent  and  imperfedl  one.  The  number  of  re- 
fpirations,  however,  does  not  always  inereafe  with 
the  pulfe ; of  which  we  have  an  example  in  thofe 
fevers  where  the  lungs  are  not  affefted. 

CCLXXXVllI.  The  mucus,  which  lines  the  fen- 
fible  membranes  of  the  air-veffels  in  the  lungs,  may 
become  troublefome  both  by  its  quantity  and  acri- 
mony; it  has  been  known  to  caufe  even  fuffocation 
in  a dropfy  of  the  lungs.  Therefore  its  quantity,  ad- 
hefion,  or  acrimony,  excites  a cough  ; namely,  an  ir- 
ritation of  the  refpirative  fyflem,  by  alternate  large 
infpirations,  fucceeded  by  large  and  quick  exfpirations, 
together  with  hidden  fliocks  of  the  abdominal  muf- 
cles  ; by  which  the  mucus,  and  fometimes  calculous 
matters,  are  expelled  from  the  lungs. 

CCLXXXIX.  Laughter  differs  from  coughing  in 
its  caufe,  whkh  refides  commonly  in  the  mind,  or 
at  leafh  confifls  in  a certain  titillation  of  fome  of  the 
cutaneous  nerves ; and,  moreover,  bccaufe  it  is 
made  up  of  imperfefl  quick  exfpirations  through  the 
contrafted  glottis,  left  the  air  fhould  be  totally  eva- 
cuated from  the  lungs.  Hence  laughter,  in  a mo- 
derate degree,  conduces  to  health ; becaufe,  in  the 
time  of  one  full  infpiration,  many  fhort  infpirations 
and  exfpirations  happen,  and  thus  the  concuffion  is 
greater.  Hence  its  danger  of  ftagnating  the  blood  ; 

4 becaufe 
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becaufe  the  exfpiration  is  not  full  or  entire,  whereby 
the'  blood  is  admitted  into  the  pulmonary  artery 
without  being  fuffered  to  pafs  through  it.  Weeping 
begins  with  a great  infpiration,  after  which  follow 
fhort  alternate  infpiraiions  and  exfpirations ; and  the 
fame  is  finiflied  with  a deep  exfpiration,  that  is  im- 
mediately joined  by  a large  infpiration  : hence  it  has 
nearly  the  fame  good  and  bad  effefts ; and,  when 
moderate,  is  conduces  to  relieve  the  anguHh  arifmg 
from  grief.  An  hickup  is  a very  great,  fonorous, 
and  fudden  infpiration"®.  Sneezing  confifts  of  one 
large  or  deep  infpiration,  which  is  followed  immedi- 
ately w'ith  a powerful  and  fudden  exfpiration  •,  and  the 
acrid  matter  is  blown  out  by  it  in  fome  quantity  from 
the  nodrils. 

CCXC.  The  fecondary  ufes  of  refpiration  are  very 
many.  It  exhales,  as  an  emunflory,  parts  redundant, 
or  even  noxious,  from  the  blood,  which  wmuld  fuft'o- 
cate,  if  they  remained  in  the  air  ; and  the  breath  of 
many  people,  fhut  up  in  a clofs  place,  impregnates 
the  air  v/ith  a fufFocating  quality.  On  the  other 
hand,  it  abforbs  from  the  air  a thin  vapour,  of  which 
the  ufe  is  perhaps  not  fulEciently  known  It  is  by 

this 

7®  In  fijckup,  which  always  produces  its  effeft  by  refpiration, 
the  oefophagus  often  fuffers  confiderably ; on  which  account  much 
alleviation  is  to  be  hoped  for,  if  we  fwallow  any  thing  at  difle'ent 
times. 

Among  the  ufes  of  refpiration,  feeing  feveral  of  them  are 
accounted  of  the  fame  importance,  may  be  counted  the  power  of 
reforption;  by  which  the  lungs  abforb  by  means  of  tneir  vcfiels, 
from  the  air  inhaled  in  infpiration,  not  only  vapours  mixed  with 
the  air,  but  mingle  with  our  humours  by  means  of  the  foramina, 
tlufls,  and  proper  canals,  fome  other  by  far  nobler  parts,  confti- 
tutlng  at  the  fame  lime  one  of  the  elements  of  the  air. 

This  fubftance  has  got  no  proper  name;  nor  do  we  know  the 
nature  of  the  part  which  Is  principally  referred,  in  the  firft  place, 
to  the  elements  of  the  air,  and,  next,  to  our  humours  and  blood. 
The  once  celebrated  pabuluvi  i-iicc  was  an  ingenious  denomina- 
tion, feeing,  as  has  often  happened,  many  perfons  confined  in 
narrow  fpaces,  unlefs  free  accefs  of  air  is  procured,  have  run  the 
rifk  of  their  life,  from  their  wanting  a proper  renewal  or  pabo- 
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this  force  that  the  abdomen  and  all  its  vlfcera  are 
continually  compreffed ; by  virtue  of  this,  the  ftomach, 
inteftines,  gall-bladder,  receptacle  of  the  chyle,  blad- 
der of  urine,  inteflinum  redtum,  and  the  womb  itfelf, 
difcbarge  their  contents ; by  this  adion  the  aliments 
are  principally  ground  or  diflblved,  and  the  blood  is 

urged 

him,  of  air.  But  the  name  of  dearie  principle,  if  we  confider 
the  whole  content  of  nature,  feems  more  fitly  adapted  to  the  fub- 
jedf.  For  fince  the  publication  of  the  famous  obfervatiens  made 
by  Gilbert,  Guerick,  Boyle,  the  Florentine  academicians,  Hawkf- 
bce,  Du  Fay',  Mufdienbroeek,  Watfon,  Ludolph,  Winckler,  Nol- 
let,  Franklin,  Hartman,  PrIelUcy,  and  feveral  others,  both  about 
the  ciedlricity  of  bodies  in  general,  as  well  as  of  the  atmofphere  in 
particular,  the  whole  dodlriiie,  by  means  of  the  new  machine,  the 
.eledlromcter,  from  the  expriments  of  Volta,  Wilfon,  Wilkenius* 
his  ferene  highnefs  Galitzin,  Lightenberg,  &c  has  received  fo 
great  additions,  that  it  might  almoft  be  afierted,  that  the  eledlric 
matter  of  the  air  is  colledlcd  in  the  raoft  fimple  manner  by  almolt 
every  body.  From  all  thofe  experiments  we  colled, 

1.  Tliat  there  is  in  the  air  a fluid  which,  in  different  ways, 
may  be  increafed  in  one  place,  and  diminifhed  in  another;  which, 
when  collefted  fecundum  arte7n,  exhibits  eledric  fparks;  but, 
when  colleded  in  the  clouds,  breaks  forth  in  lightning  and 
thunder. 

2.  If  from  its  too  great  congeftion  in  any  region  of  the  at- 
inofphere  or  in  the  clouds,  the  circumambient  air  wants  Its  due 
proportion,  our  refpiration  is  Icfs  refrefning,  our  ftrength  grows 
languid  ; but  they  are  quickly  renewed  after  a thunder- florm, 
tl  % equilibrum  of  the  eledric  matter  in  the  atmofphere  being 
effeded,  as  it  Were,  by  the  flafhes  of  lightning. 

3.  Perhaps,  too,  we  learn  a method,  and  the  remedies,  by 

■wh.ch  we  may  artificially  remove  this  defed;  it  is  worth  while  ac 
lead  to  confider  of  this.  ^ 

4.  This  eledric  matter  pafTes  into  the  blood  or  lymph  by  in- 
numerable pores  and  foramina,  with  which  the  infide  of  the 
larynx,  afpera  arteria,  and  bronchia,  abound.  Upon  the  diver- 
fity  of  thefe  holes,  both  with  refped  to  number,  condition, 
and  mucus,  with  which  they  may  be  covered,  and  to  the  lizc  of 
the  lungs,  depends  the  reafoo  why  all  men  cannot  inhale  and 
ahforb  the  fame  quantity  of  eledric  matter  from  one  and  the 
fame  air. 

5.  It  will  not  be  eafy  for  any  perfon,  in  an  affair  deftitute  of 
fiifiicient  obfervation,  to  unravel  what  ufe  this  fubftance  ferves  in 
animal  bodies,  and  what  fundions  depend  upon  it.  Whether  is 
the  tone  and  Irritability  of  the  fibres  of  the  body  principally  fup- 
poited  by  ili  Do  the  increafe  and  caufes  of  animal  heat  proceed 

from 
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urged  through  the  fluggilh  veffels  of  the  liver,  fpleen, 
and  mefentery.  It  excites  a kind  of  flux  and  reflux 
in  the  blood,  fo  that  it  is  alternately  prefled  back  to- 
wards the  extremities  of  the  veins,  and  a little  pfter  is 
propelled  towards  the  heart  by  an  accelerated  velo- 
city, as  into  an  empty  fpace.  Moreover,  infpiration 
ierves  to  convey  odours  along  with  the  air  to  the  organs 
of  fmelling.  By  this,  the  air  is  mixed  with  the  ali- 
ments; which  it  conduces  very  much  to  break  and 
diflblve  towards  a perfect  digeftion.  But  even  fuck- 
ing, fo  neceflary  to  the  new-born  infant,  is  made  by 
the  life  of  refpiraticn,  and  forming  a larger  space  in 
the  mouth,  in  which  the  air  is  rarefied  ; fo  that,  by 
the  greater  prdfure  of  the  outward  air,  the  milk  is 
driven  into  that  part,  where  it  is  lefs  refifted.  Laflly, 
the  voice  itfelf  is  owing  to  die  air  which  we  breathe; 
and,  as  it  is  one  ol  the  principal  eft'eefs  of  refpiration, 
we  think  it  may  be  proper  to  give  its  defeription  here. 

CHAP.  X. 

Of  the  Voice  and  Speech. 

CCXCI.  ' I ^HE  larynx  is  the  principal  organ  of  the 
li  voice  ; for,  that  being  injured,  the 
air  pafles  through  the  windpipe  without  yielding  any 
found.  By  the  larynx,  vve  underhand  an  affemblage 
of  cartilages,  joined  into  a hollow  machine,  which 
receives  the  air  from  the  fauces,  and  traiifmits  it  into 
the  windpipe,  having  its  parts  connected  together  by 
ligaments  and  mufcular  fibres.  Among  thele  carti- 
lages 

from  it  ? I think  it  is  clear,  we  ought  hence  to  feek  the  caufe  of 
animal  electricity;  which  is  very  couipicuous  in  csts,  and  hkewife 
hories,  and  many  men,  byithe  numerous  fparks  which  may  be  made 
to  appear  iffuing  from  their  bodies.  This  is  perhaps  the  caule  of 
the  greater  danger  to  which  fome  men  are  liable  of  being  ftruck 
with  thunder.  Tl.e  fpontaneous  burning  of  fome  bodies  in  na- 
ture are  undoubtedly  to  be  alcribed  to  the  fame  caufe ; and  the 
alacrity  and  vigour  of  fome  temperaments  furely.is  wonderfully 
increafed  by  the  prefence  of  this  fluid.  May  this  fubftance  be 
joined  with  the  acidum  pinguc  and  inflammable  principle  J 
Compare  note  78. 
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lages  of  the  larger  kind,  thcfe  called  the  annular  and 
fcutiform  are,  in  adults,  frequently  changed  into  bone. 
The  anterior  and  larger  part  of  this  larynx,  which  lies 
almoft  immediately  next  to  the  Ikin,  is  compofed  of 
two  cartilages;  one  called  thyreoides,  the  other  m- 
coides  ; to  which  laft,  the  lateral  parts  of  the  larynx 
are  fo  joined,  that  the  portions  of  the  cricoide  car- 
tilage are  always  fo  much  larger  as  they  are  higher 
feated.  The  back  part  of  the  larynx  is  firftmade  up  of 
the  faid  annular  cartilage,  and  then  the  arytaenoides 
conneded  by  mufcles.  The  epiglottis  is  loofely  con 
necled  above  the  larynx  with  the  thyreoide  cartilage 
in  fuch  a manner,  that  it  may  be  able  to  rife  up  and 
diut  down.  The  blood-veilels  of  this  part  are  from 
the  upper  thyrecids  ; and  the  nerves,  below,  are  nu- 
merous from  the  recurrents ; as  above,  alfo,  there 
are  nerves  coming  from  the  eighth  pair  varioufly 
inofculating ; fame  alfo  from  the  intercoftal.  The 
former  of  thefe  nerves  is  remarkably  famous  for  its 
arifing  in  the  thorax,  and  being  afterwards  infleded 
round  the  aorta  and  right  fubclavian;  and  for  the 
origin  which  it  gives  to  fame  of  the  nerves  of  the 
heart  as  well  as  for  the  experiment  by  which  a 
ligature  upon  the  recurrent  is  found  to  deftroy  the 
voice. 

CCXCII.  All  thefe  cartilages  are  conneded  by 
various  mufcles  and  ligaments,  with  a certain  degree 
of  firmnefs,  to  the  adjacent  parts ; and  yet  fo  that 
the  whole  is  eafily  moveable  together,  as  are  alfo  its 
feveral  parts  upon  each  other.  Particularly  the fcuti- 
form  cartilage,  or  the  thyroidea  anterior,  is  compofed 
of  two  plates,  which  are  almoft  quadrangular,  and 
inclined  to  each  other  in  an  obtule  angle,  which  is 
foremoft.  Upon  thefe  cartilaginous  plates  are  fome- 

times 

Principally  the  great  branch,  immediately  upon  reflexion, 
afcends  behind  the  larynx,  goes  in  particular  to  the  left  fide ; 
and  having  become  the  cardiac,  defcends  towards  the  heart,  lungs, 
and  their  vefTels.  I have  fometiraes  obferved  two  recurrent  nerves 
in  the  right  fide,  which  on  both  Tides  gave  branches  to  the  osfo- 
phagus,  afpcra  arteria,  and  larynx. 


VOICE  AND  SPEECH.  Ch.X; 
dmes  found  two  apertures,  one  on  each  fide  for  the 
folood-velfels  of  the  larynx;  but  they  are  not  very  often 
to  be  obferved.  The  upper  proceffes  of  this  cartilage, 
terminating  without  any  protuberance,  are  inclined 
upward  and  backward,  to  their  connection  with  the 
horns  of  the  os  hyoides,  by  flrong  ligaments,  fome- 
times  mixed  with  bone.  The  lower  parts  of  thefe 
cartilages  are  fhorter,  and  adapted  ahnofl;  with  a 
flat  furface  to  thofe  of  the  cricoide  cartilage  ; to 
which  they  are  connected  with  a very  firm  articula- 
tion, by  a ftrongand  fhort  cellular  fubllance,  uniting 
them  on  each  fide.  The  middle  parts  before,  being 
perforated  with  flrong  ligaments,  are  connected  by 
their  iniertion  to  the  middle  of  the  annular  carti- 
lage; and  like  wife  by  other  ligaments  above,  de- 
feending  from  the  horn  of  the  feutiform  cartilage  into 
the  upper  part  of  the  annular  cartilage. 

CCXCIII.  The  cricoide  cartilage  is  before  thick, 
and  flrong : it  is  increafed  backw'ards,  in  form  of  a 
ring  unequally  truncated  or  cut  through  ; and,  in  its 
middle  part,  is  divided  into  two  cavities  by  a protu- 
berant line.  This  is  firmer  than  the  reft  of  the  car- 
tilages, and,  in  a manner,  the  foundation  of  them : 
from  this  there  are  longitudinal  mufcular  fibres 
and  ligaments,  which  defeend  into  the  windpipe 
(CCXXXVIII.)  The  pharynx  likewife  is  connected 
to  the  furface  of  thefe  cartilages  by  many  mufcular 
plates,  and  receives  the  larynx  as  it  were  into  its  bag. 
From  this  a fhort  ligament  comes  on  bothfides  to  the 
arytaenoide  cartilage. 

CCXCIV.  Ihc  two  arytmnoide  cartilages  are  of 
a very  complex  figure,  fpontaneoufly  dividing  into 
two  parts  Of  thefe  the  lower  is  larger ; and  is 

con- 

The  number  of  cartilages  corapofing  the  larynx,  if  we 
flick  to  a more  accurate  anatomy,  fliould  be  changed.  Five  are 
commonly  reckoned ; thyroid,  cricoid,  two  arylEenoidcs,  and 
ppiglottis : But  nine  mult  be  numbered.  For  any  arytsenoide, 
as  Haller  indeed  has  remarked,  but  did  not  choofe  to  abandon  the 

c'.d. 
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connefted  by  a moveable  juncture  with  the  protuberant 
cricoide  cartilage,  by  a bafis  moderately  hollow;  and 
the  fame  fends  a procefs  forwards,  which  feparates 
the  glottis,  and  fuftains  the  inferior  part  of  the  ventricle 
of  the  larynx.  They  afcend  upwards,  of  a triangular 
figure,  with  the  pofterior  angle  hollow,  the  anterior 
convex,  divided  by  three  furrows  or  fulci,  and  ex- 
tenuated upwards,  till  they  are  at  laft  finifhed  or  ter- 
minated by  a pretty  thick,  oval,  cartilaginous  head 
fixed  on  them.  The  lower  part  of  thefe  cartilages  is 
connefted  by  numerous  mufcular  fibres,  partly  tranf- 
Verfe,  and  partly  oblique ; of  which  the  different  direc- 
tions are  vifible  enough,  but  the  feparapon  of  them 
impracticable.  Thefe  are  called  arytsenoide  mufcles. 
In  the  upper  part,  the  arytsenoide  cartilage  departs 
from  its  companion  or  fellow  cartilage,  leaving  a cleft 
perpendicularly  betwixt  them,  which  has  been  (not  very 
properly)  by  fome  called  the  glottis. 

CCXCV.  The  arytanoide  cartilage  is  connected 
with  the  thyroideal  by  tranfverfe  ligaments,  fufficiently 
ftrong  and  elaftic,  but  covered  with  the  common  mu- 
cous membrane  of  the  larynx,  which  ligaments  are  in- 
ferred into  the  flat  angle  of  the  thyroide  cartilage 
(CCXCII.)  Thefe  ligaments  may  be  drawn  out  or 
VoL.  1.  M ftretched 

old  opinion,  has  a fmall  new  one  placed  above  it,  larger  in  pro- 
portion in  the  larynx  of  fome  brutes,  as  the  dog  and  horfe,  which  is 
in  the  fame  manner  joined  to  the  arytsenoides  with  the  affiftance  of 
a capfular  ligament  by  means  of  a diftinft  articulation,  as  the  ary- 
tasnoides  are  connefted  with  the  cricoide.  Santorinus  has  already 
named  them  the and  fiventh.  Befides,  I obferved  a few  years 
ago,  two  new  cartilages,  or  bodies  fimilar  to  cartilages,  wbicn  I 
thought  ihould  be  taken  into  the  number  of  the  parts  of  the  larynx. 
Thefe  cartilages  lie  between  the  epiglottis  and  arytsenoide  in  any 
fide,  but  nearer  the  arytsenoides,  above  the  upper  ligament  of  the 
glottis.  They  form  a round  mafs,  about  the  thicknels  of  a crow 
quill.  ,and  three  lines  long.  They  are  extremely  well  feen,  if,  when 
the  cricoide  cartilage  is  difiefied,  the  pollerior  part  of  the  larynx  is 
expanded;  for  then  they  are  eafily  diltinguifhed  rifing  through  the 
internal  tunic.  I think  they  are  tolerably  expreffed  in  an  elegant 
table,  belonging  to  the  third  fet  of  demonftration^,  which  I got  frota 
my  celebrated  fiiend  and  anatomift  M.^Camper, 
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ftretched  from  each  other,  by  removing  the  contaft  of 
their  arytaenoide  cartilages,  and  may  be  again  conjoined 
by  placing  the  cartilages  one  to  another:  and  this  is  the 
true  glottis,  which  is  continuous,  but  at  a right  angle 
with  the  above-mentioned  cleft  (CCXCIV.) 

CCXCVI.  From  the  fame  angle  of  the  thyroide 
cartilage,  under  a notch,  from  a firm  ligament,  and  an 
erefl  flender  (talk,  is  extended  an  oval  cartilage,  in  its 
forepart  convex,  behind  concave,  and  raifed  up  in  fuch 
a manner,  by  its  elafticity,  as  to  project  confiderably 
behind  the  tongue;  but  is  fo  flexible  or  inclinable  down- 
ward, whenever  the  root  of  the  tongue  is  preffed  back- 
ward, that,  by  its  tranfverfe  pofition,  it  fhuts  up  all 
paflage  into  the  larynx,  and  defends  it  in  fuch  a man- 
ner, that  whatever  is  contained  betwixt  this  part,  called 
the  epiglottis,  and  the  arytsenoide  cartilages,  paflfes  over 
downward  into  the  pharynx.  The  epiglottis  is  con- 
joined to  the  tongue  by  pale  membranous  fibres,  and 
to  the  os  hyoides  it  is  connefted  by  many  membra- 
nous expanfions.  But  as  for  mufcular  fibres  from  the 
thyreo-arytaenoidal  and  arytaenoidal  mufcles,  it  has  ei- 
ther none  at  all,  or  elfe  fuch  as  are  too  minute  to  have 
any  effeft  upon  its  elafticity. 

CCXCVII.  By  the  fides  of  the  ligaments  of  the  glottis 
(CCXCV.),  there  are  two  other  upper  and  fofter  liga- 
ments, which  go  out  parallel  from  the  arytaenoide 
cartilage  to  the  feutiform  one,  which  ligaments  are 
fomewhat  lefs  tendinous  and  lefs  elaftic.  Betwixt  thefe 
two  ligaments,  on  each  fide  (CCXCV.),  a peculiar  ca- 
vity or  ventricle  defeends,  having  the  figure  of  a com- 
preffed  parabolic  finus  extended  downward  betwixt  the 
double  membrane  of  the  larynx,  opening  conftantly 
with  an  elliptical  mouth  by  the  fide  of  the  glottis  in  the 
larynx 

CCXCVIII.  Laftly,  all  the  internal  cavity  of  the  larynx 

is 

The  facks  or  receptacles  found  in  fome  fpecies  of  apes,  are  not 
to  be  confounded  with  thefe  ventricles,  which  may  be  more  or  lef* 
inflated  according  to  the  will  of  the  animal. 
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is  lined  with  the  fame  foft,  fcnfible,  or  irritable  and  mu- 
cous membrane,  as  we  before  defcribed  in  the  windpipe 
(CCXXXIX.)  But  this  membrane  is  watered  by  a great 
number  of  fmall  glands.  The  uppermofl;  are  fmall 
fimple  glands,  alfembled  together  in  a heap  (CCVIII  ), 
feated  on  the  anterior  and  convex  parr  cl  the  epiglottis, 
upon  the  hollow  furface  of  which  they  fend  out  various 
openings,  large  finufes  and  productions;  and  others 
are,  in  like  manner,  continued  there  in  fmall  hard  ker- 
nels. Moreover,  upon  the  hollow  anterior  furface  and 
back  of  the  arytgenoide  cartilages  (CCXCIV  ),  there  are 
fmall  glandules  placed  on  each  fide  of  a loofe  conglo- 
merate fabric,  compofed  of  little  round  kernels,  doubt- 
lefs  muciferous,  having  fome  of  their  loofer  parts  ex- 
tended on  each  fide  as  low  as  the  annular  cartilage.  In 
the  cavity  of  the  ventricles,  there  are  very  many  mucous 
finufes.  Latlly,  all  the  internal  furface  of  the  larynx  is 
full  of  large  mucous  pores.  All  thefe  glandules  fepa- 
rate  a thin  watery  mucus,  which  yet  has  a confiderable 
degree  of  vifcidity. 

CCXCIX.  It  may  be  afked.  If  the  thyroide  glandule 
has  a like  ufe,  and  is  of  the  conglomerate  kind,  but 
foft  and  lobular,  with  many  coverings,  confiderably 
large  or  broad  in  its  extent,  but  of  a more  tender  fub- 
ftance  than  the  falival  glands,  feated  upon  the  thyroide 
cartilage,  and  in  part  upon  the  cricoide  cartilage  and 
windwipe,  along  their  fore-part,  fo  as  to  encompafs  the 
lateral  horns  and  fides  of  the  thyroides,  joined  to  its 
Companion,  which  is  narrower,  by  an  ifthmus,  which  is 
emarginated  on  the  lower  part,  but  afcending  upwards 
by  a very  thin  procefs  before,  in  its  middle  part,  as  far 
as  the  os  hyoides?  This  gland  is  full  of  a ferous,  yel- 
lowifh,  and  fomewhat  vifcid  humour:  but  whether  it 
emits  the  fame  into  the  windpipe  or  into  the  oefophagus, 
is  a queftion ; at  lead  there  are  no  duds  ccitainly 
known  to  open  into  either  of  them.  Whether  or  not 
the  juices  are  altogether  retained  in  this  gland,  and 
afterwards  poured  into  the  veins  in  a manner  refembling 
the  fabric  of  the  thymus,  or  whether  it  is  of  the  con- 
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globate  kind,  is  uncertain.  Yet  that  the  ufe  of  this 
gland  is  very  confiderable,  may  appear  from  the  largenefs 
of  the  arteries  which  it  receives  from  the  carotides  and 
lower  fubclavians.  The  veins  thereof  return  their  blood 
into  the  jugulars  and  fubclavians.  It  has  a peculiar 
mufcle,  not  conftantly  to  be  found,  arifing  from  the 
edge  of  the  os  hyoides,  and  fometimes  from  the  lower 
margin  to  the  left  of  the  thyroide  cartilage,  which  de- 
fcends  without  a fellow,  fpreading  its  tendinous  fibres 
over  the  gland.  Upon  which  alfo  the  fternohyoidei 
and  fiernothyrodei  mufcles  are  likewife  fpread  or  in- 
cumbent. 

CCC.  The  whole  larynx  is  fufpended  from  the  os  hy- 
oides by  the  ligaments  proceeding  towards  the  fuperior 
horns  of  the  thyroide  cartilage,  and  perfecling  that  car- 
tilage from  the  middle  of  its  bafis  to  the  conjundion  of 
its  plates.  The  fame,  together  with  the  conjoined  os 
hyoides,  is  capable  of  being  raifed  confiderably,  at  leaft 
half  an  inch  above  its  mean  altitude.  This  is  performed 
by  the  biventer  mufcles,  together  with  the  geniohyoidei 
genioglofli,  ftyloglofli,  ftylohyoidei,  ftylopharyngei,  thy- 
reopalatini,  hyothyroidei;  all  or  fome  of  which  con- 
fpire  together  in  that  adion.  In  this  elevation  the  glot- 
tis is  prefled  together  or  made  narrower,  and  the  liga- 
ments beforementioned  (CCXCV.)  approach  nearer  to- 
gether. But  thus,  by  the  afliftance  of  the  adion  of  the 
arytasnoide  mufcles,  together  with  the  oblique  and  tranf- 
verfe  ones,  the  glottis  may  be  accurately  clofed,  fo  as 
to  refift  with  an  incredible  force  the  preflure  of  the 
whole  atmofphere. 

CCCI.  The  fame  larynx  may  be,  in  like  manner,  de- 
preffed  to  about  half  an  inch  beneath  its  ordinary  fitua- 
tion,  by  the  fternohyoidei,  fternothyroidei,  and  cora- 
cohyoidei,  as  they  are  called  ; and,  when  thefe  are  in 
adion,  alfo  by  the  joint  force  of  the  anterior  and  pofte- 
rior  cricothyroidei.  In  this  motion  the  arytasnoide  car- 
tilages depart  from  each  other,  and  render  the  glottis 
wider,  which  is  alfo  drawn  open  laterally  by  the  muf- 
des  inferted  into  the  fides  of  the  arytasnoide  cartilages, 

together 
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together  with  the  crico-arytasnoidei  poftici  and  laterales, 
and  thyreo-arytsnoidei ; thefe  may  alfo  compiefs  the 
ventricles  of  the  larynx  (CCXCVIl.)  on  which  they  are 
incumbent;  the  particular  cartilages  which  make  up  the 
larynx  can  fcarce  be  moved  feparately. 

CCCII.  From  the  larynx  the  air  comes  into  the  mouth 
and  noftrils.  By  the  mouth,  we  mean  that  large  and 
irregularly  lhaped  cavity  between  the  foft  and  hard  pa- 
late, both  concave  in  the  middle,  and  lower  down  parted 
between  the  mufcles  which  lie  under,  and  the  lower 
jaw.  The  noftrils  afcend  forwards  above  the  foft  pa- 
late ; they  are  two  broad  cavities  intercepted  between 
the  feptum  medium,  the  offa  cavernofa,  and  various 
other  bones.  They  are  every  where  bony  and  carti- 
laginous. 

CCCIII.  The  tongue  lies  in  the  middle  of  the  mouth; 
and  is  a broad  piece  of  flelh  eafily  changeable  into  any 
kind  of  figure,  and  thus  readily  moved  without  delay  to 
every  part  of  the  mouth ; moft  expeditioufly  direfted 
into  every  fituation,  and  made  to  affume  any  lhape,  by 
its  own  flelhy  fibres,  and  by  the  mufclcs  attached  either 
to  itfelf  or  to  the  os  hyoides  which  is  joined  to  it  by 
many  flefliy  fibres  and  membranes.  In  the  fore- part 
thefe  come  from  the  genioglolTi  and  geniohyoidei  muf- 
cles; backwards  from  the  ftylogloffi,  ftylohyoidei,  cera- 
toglofli,  bafiogloffi,  chondrogloffi,  and  biventer;  down- 
wards, from  the  fternohyoidei  and  ceratohyoidei ; up- 
wards, from  the  ftylogloffi,  ftylohyoidei,  from  the  bi- 
venters, and  likewife  from  the  mylohyoidei. 

CCClV.  Hitherto  we  have  given  the  anatomy.  It  re- 
mains, therefore,  that  we  deraonftrate,  what  adion  the 
air  produces,  when  it  is  driven  by  the  forefaid  powers 
(CCLXIX,  CCLXX.)  from  the  lungs  in  exfpiration 
through  the  wdndpipe  into  the  larynx,  and  from  them 
urged  out  through  the  glottis  into  the  mouth,  varioufty 
configured.  The  confequences  or  effeds  of  this  are, 
voice,  fpeech,  and  finging.  The  voice,  indeed,  is  only 
formed,  when  the  air  is  expelled  with  fo  great  a velo- 
city through  the  contracted  glottis,  that  it  fplits  or 
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makes  a colllfion  upon  the  ligaments  of  the  glottis,  fo  as  to 
put  the  larynx  into  a tremor,  which  tremor  is  returned 
and  continued  or  increafed  by  the  elafticity  of  thcfe 
parts.  Sound,  therefore,  arifes  from  the  conjund: 
trembling  of  the  ligaments  (CCXCV.)  together  with 
the  cartilages  of  the  larynx  at  one  and  the  fame  time, 
which  we  then  call  the  voice,  and  is  of  a peculiar  kind 
or  modulation  in  every  fingle  clafs  of  animals,  depend- 
ing entirely  upon  the  difference  of  the  larynx  and  glot- 
tis. But  when  a trembling  is  not  excited,  the  exfpired 
air  caufes  a whifper. 

CCCV.  The  ffrength  of  the  voice  is  proportionable  to 
the  quantity  of  air  blown  out,  together  with  the  narrow- 
nefs  of  the  glottis ; and,  therefore,  a large  pair  of  lungs 
eafily  dilatable,  with  an  ample  cartilaginous  and  elaftic 
larynx  and  windpipe,  and  the  free  echo  of  the  noftrils, 
joined  with  a powerful  exfpiration,  all  conduce  to  this 
cffeft.  But  acute  and  grave  tones  of  the  voice,  we  ob- 
ferve  to  arife  from  various  caufes.  The  former  proceeds 
from  a tenfion  and  narrownefs  of  the  glottis,  and  the 
latter  from  a relaxation  and  expanfion  of  it.  For  thus, 
in  the  former,  a greater  number  of  aerial  undulations  are 
fplit  in  the  fame  time  upon  the  ligaments  of  the  glottis, 
whence  the  tremors  excited  at  the  fame  time  arc  more 
numerous ; but  when  the  glottis  is  dilated,  the  contrary 
of  all  this  follows.  And  from  the  greater  tenfion  of  the 
ligaments,  the  tremors  in  like  manner  become  more 
numerous  ftom  the  fame  ftroke.  Therefore,  to  pro- 
duce an  acute  and  fhrill  voice,  the  whole  larynx  is 
drawn  upwards  and  forwards  ; and  fo  much  the  more 
as  the  voice  is  required  to  be  fharper,  infomuch  that 
the  head  itfelf  is  inclined  backwards,  by  which  the 
powers  of  the  mufcles  elevating  the  larynx  are  rendered 
more  full  and  effectual.  The  truth  of  this  is  confirmed 
by  experience,  by  applying  the  fingers  to  the  larynx 
when  it  forms  an  acute  found ; for  then,  to  raife  the 
voice  an  oftave,  you  will  eafily  perceive  it  to  afeend 
near  half  an  inch.  Alfo  the  fame  is  evident  from  com- 
parative anatomy,  which  demonftrate  the  narroweft 
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glottis  and  the  clofeft  approximation  of  cartilages  in 
linging  birds,  but  an  ample  or  broad  glottis  in  hoarfe 
animals  and  fuch  as  bellow  or  bleat.  An  inftance  of 
this  we  have  in  whiftling,  where  the  voice  manifeftly 
becomes  more  acute  by  a contraftion  or  narrownefs  at 
the  mouth : alfo  in  mufical  inftruments,  in  which  a nar- 
rownefs of  the  mouth  or  opening  that  expels  the  air, 
with  a celerity  of  the  wind  blown  out,  are  the  caufes  of. 
an  acute  or  fhrill  tone. 

CCCVl.  Gravity  of  the  voice,  on  the  contrary,  fol- 
lows from  a depreffion  of  the  larynx  by  the  caufes 
(CCCI.)  already  deferibed;  to  which  add  a broad  glottis 
and  a very  ample  larynx.  This  is  evident  to  the  touch 
of  the  finger  applied  to  the  larynx  when  a perfon  fings, 
by  which  the  defeent  of  it  is  manifeftly  perceived  to  be 
about  an  inch  for  every  odave:  hence  the  voice  of 
males  is  more  grave  ; and  hence  the  loweft  degrees  of 
the  voice  degenerate  into  a mutenefs  or  whifpering. 

CCeVil.  Is  the  whole  difference  of  tone  owing  to 
the  length  of  the  ligaments  of  the  glottis,  which  is  aug- 
mented when  the  feutiform  cartilage  is  drawn  forward, 
and  the  arytsenoide  ones  backward  ? Is  it  according  to 
this  rule,  that  the  moft  acute  tones  are  produced,  which, 
arife  from  the  ligaments  being  exceedingly  ftretched, 
and  thus  vibrating  with  great  celerity?  This  has  been 
confirmed  by  repeated  experiments  made  by  eminent 
men ; and  fome  late  anatomfts  have  obferved,  that, 
when  the  chords  or  ligaments  of  the  glottis  are  tenfe, 
the  peculiar  voice  of  every  kind  of  animal  is  produced 
by  blowing  air  into  its  larynx:  that  this  voice  was  more 
acute  as  the  ligaments  were  more  tenfe,  and  more 
grave  as  they  were  flackenedj  that  by  Ihutting  the 
whole  ligament,  the  voice  was  fupprelfed  ; by  (hutting 
the  half,  the  voice  was  rendered  an  o6tave  higher  ; by 
Ihutting  a third  part,  a fifth  higher,  &c.  There  are  not 
wanting,  however,  doubts  concerning  this  new  theory, 
arifing  from  the  cartilaginous  and  bony  ftrudture  of  the 
glottis  of  birds,  which  of  confequence  muft  be  im- 
moveable, and  not  extenfible ; from  the  voice  moft  cer- 
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tainly  becoming  more  acute,  in  wh idling,  from  the  mere 
contraction  of  the  lips;  from  the  example  of  women, 
in  which  the  larynx  is  fofter,  but  the  voice  more  acute, 
than  in  men  ; from  experiments  which  fhow,  that  more 
acute  founds  are  produced  by  bringiftg  the  ligaments 
of  the  glottis  nearer  into  contact  with  each  other , ^roin 
the  perfect  want  of  machines,  by  which  the  iig'e. Mts 
can  be  ftretched,  and  which  may  bring  the  fc.,. ;^  >i  m 
cartilage  forward  from  the  annular  one.  But  feei  .g  it 
appears  from  experiments,  that  a tcnfion  of  the  liga- 
ments fuffices  for  producing  acute  founds,  without  the 
contraftion  of  the  glottis,  we  may  believe  that  the  dif- 
ferent tenfion  of  the  glottis  contributes  more  to  the  di- 
verfity  of  voice  than  the  different  diameter  of  it. 

CCCVlll.  Singing  h when  the  voice,  modulated  thro* 
various  degrees  of  acutenefs  and  gravity,  is  expelled 
through  the  larynx,  while  it  is  trembling  and  fufpended 
betwixt  two  contrary  powers ; and  herein  lies  the  prin- 
cipal difference  betwixt  the  chanting  of  fiinple  notes, 
and  the  expreflion  of  words.  Hence  it  appears  to  be  a 
laborious  aftion,  by  reafon  of  the  continual  contrac- 
tions of  the  mufcles,  which  keep  the  larynx  at  an  equi- 
librium : and  hence  it  is,  that  Tinging  makes  a perlon 
hot ; becaufe  in  acute  tones  the  narrower  glottis  much 
retards  the  exfpiration,  while  at  the  fame  time  a great 
deal  of  air  is  required  to  give  ftrength  to  the  voice 
(CCeV.);  to  which,  again,  deep  infpirations  are  ne- 
ceffary.  Hence  likewife  the  windpipe  is  rendered  very 
dry,  from  the  quicker  paffage  or  current  of  air : to  pre- 
vent which,  a great  deal  of  mucus  is  required ; and 
therefore  it  is  that  there  are  fuch  numbers  of  mucous 
receptacles  in  the  larynx,  amongft  which  I am  firmly  of 
opinion  the  ventricles  before  deferibed  (CCXCVII.) 
ought  to  be  numbered. 

CCCIX.  Speech  is  performed  by  the  larynx  at  reft,  or 
held  in  the  fame  place,  in  tones  of  voice  differing  but 
little  in  acutenefs  and  gravity  : but  then  the  voice  is 
varioufty  changed  or  modulated  by  the  organs  of  the 
mouth.  Singing  has  a variation  in  the  tone  or  cadence 
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of  the  voice,  together  with  a modulation  of  it  by  the 
organs  of  the  mouth  at  the  fame  time. 

CCCX.  All  fpeech  is  reducible  to  the  pronounciation 
of  letters,  which  differ  in  various  nations;  but  moft  of 
them  are  alike  all  the  world  over.  Of  thefe,  fome  arc 
called  vowels,  which  are  made  only  by  an  expreffion  of 
the  voice  through  the  mouth,  without  any  application 
of  the  tongue  to  certain  parts  of  the  mouth.  But  con- 
fonants  are  formed  by  a collifion  of  the  tongue  againfl: 
certain  parts  of  the  mouth,  lips,  and  teeth.  But  to  be 
more  particular  in  thefe  matters  is  beyond  our  purpofe, 
which  does  not  permit  us  to  expatiate  upon  the  beautiful 
art  of  pronunciation.  That  art,  as  an  extraordinary  in- 
ftance  of  mechanical  knowledge,  has  fo  accurately  de- 
termined  all  the  corporeal  caufes  concurring  to  each 
letter,  that,  by  infpeftion  only,  with  the  affiltance  of 
touch,  letters  pronounced  are  underftood  without  hear- 
ing them,  and  the  attentive  perfon  is  thereby  taught  to 
imitate  the  fame  fpeech  by  a like  ufe  of  the  organs 

CHAP. 

Man’s  faculty  of  fpeech,  the  prettieft  artifice  of  nature,  fo  often 
exadlly  imitated  by  art,  involves  a double  confideration  ; the  philo- 
fophical,  which  has  given  rife  to  that  academical  queftion,  particu- 
larly deferibed  in  the  writings  of  Maupertuis  and  Suffrailch  ; and  the 
phyfical,  or  rather  phyfiological,  which  treats  of  the  mechanical 
caufe  of  fpeech  from  the  ftrufture  and  fabric  of  the  parts.  With 
relpeft  to  the  philofophical  confideration  of  fpeech,  1 would  never- 
thelefs  not  totally  refufe  this  faculty  to  other  animals  of  exprelling 
themfelvei  by  figns,  many  of  which  depend  upon  the  voice  ; it  has  been 
very  elegantly,  and  even  in  fuch  a way  handled,  by  the  learned  Herder 
who  gained  the  prize,  Tiedman,  Tetens,  Zobel,  Plainer,  and  others 
perhaps,  that  a phyfiologift  himfelf  reaps  a great  deal  of  informa- 
tion from  the  reading  of  their  works.  But  upon  confidering  the 
faculty  of  fpeech  without  regard  to  the  parts,  and  comparing  man 
with  other  animals ; infants  with  adults;  civilized  with  uncivilized  na- 
tions; man  educated  by  man,  with  him  brought  up  amongtl  brutes; 
the  learned  with  the  ignorant;  the  man  who  hears,  with  the  deaf 
and  dumb;  it  is  very  probable,  that  the  elegant  phenomenon  of  the 
human  fpeech  as  well  arifes  from  the  proper  fabric  of  the  organs,  as 
depends  upon  the  degree  and  perfection  of  knowledge.  For  there 
is  innate  in  us  even  from  infancy  a ftruggle  and  defire  to  exprefs 
the  feelings  of  the  mind  by  figns;  nay,  there  is  that  defire  in  all 
aniinals;  with  this  difference  only,  that  men,  befides  the  affedions  of 
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CHAP.  XI. 

Of  the  Brain  and  Nerves. 

CCCXI.  '’HE  remaining  adions  of  the  human  body 
X we  fhall  confider  according  to  the  courfe 
of  the  blood.  Ihe  coronary  arteries  we  fpoke  of  be- 
fore, when  we  gave  the  hiftory  of  the  heart.  Next  to 
thofe,  the  carotids  pafs  out  from  the  aorta. 

CCCXII. 

their  mind,  exprefs  the  want  of  things  neceffary  to  tlieir  life  and  de- 
fence, and  the  impreflions  which  external  objefts  make  upon  the 
mind,  by  figns,  voice,  and  fpeech  ; which  faculty,  however,  brutes 
never  acquire.  Infants  fignify  their  impatience,  unlefs  we  foon  under- 
ftand  their  figns,  by  mournful  crying.  I once  faw  an  Ethiopian  in- 
habitant of  Gorea  weep  fevercly  becaufe  nobody  would  take  notice 
that  a certain  piflure  was  pleafing  to  him.  The  French  foldicrs  in 
the  late  war,  notwithdanding  the  ufual  geotlenefs  of  that  nation,  were 
greatly  difquieted  when  they  found  their  language  not  underftood. 
Now  we  fee  fpeech  fuppofcs  a concatenation  of  various  circumftan- 
ces;  the  perception  of  idea  ; the  neceffity  of  exprcffing  and  fignify- 
ing  it  by  figns;  the  organs  neceffary  for  performing  it;  and  the  rea- 
foD,  cuftom,  improvement,  and  manner  of  ufing  the  indrument  of 
fpeech  in  a proper  way.  Therefore  the  primary  foundation  of 
fpeech,  and  of  the  dore  of  languages  and  words,  confids  in  the  co- 
pioufnefs  of  fails  and  ideas,  and  in  the  extent  of  knowledge  and 
learning.  The  pbyfical  ratio  of  fpeech,  by  w'hich  we  pronounce 
vowels  and  diphthongs,  according  to  the  determined  condricfion  and 
opening  of  the  tauces  and  mouth,  and  according  to  the  fpecific 
alllfion  of  the  air  upon  the  various  parts  of  the  mouth,  palate,  no- 
ftrils,  and  teeth,  and  by  the  percuffion  of  the  tongue  upon  the  faid 
parts,  it  is  that  we  form  the  conlonants  in  general,  as  well  as  thofe 
paticiilar  to  fome  nations  ; as  //>  of  the  Engllfli,  /r  of  the  Chinefe, 
mr  of  Malabar,  elegantly  fhow  ; and  that  the  mechanical  appHcatioa 
of  the  indrumenls  of  the  voice  and  fpeech  is  precifely  requIGte  to  the 
pure  and  didinA  pronunciation  of  this  or  that  fyllable  or  word, 
which  Wilkins  before,  and  Vogel  lately,  and  de  Brofl'e,  have  learn- 
edly demondrated.  Heoce  were  eafy,  but  not  lefs  learned  and 
wonderful,  the  atempts  not  only  of  remedying  the  various  vices  of 
the  voice,  fuch  as  Codronch  and  Piijat  have  recounted;  but  what  merits 
the  greated  admiration,  of  teaching  perfons  born  deaf  and  dumb  to 
fpeak  artificially.  The  celebrated  maders  of  this  famous  art,  Petrus 
Pontius,  whether  he,  or,  according  toothers,  Joh.  Paul.  Bonetus,  is 
reckoned  the  fird  inventor  of  this  art,  Wallis,  Holder,  Amman,  Ra- 
phel,  Thumig,  Kerger,  Arnold,  fee.  made  ufe  of  a double  method 
and  principle.  For  fome,  from  the  fimplc  imitations  of  the  mouth^s 
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CCCXII.  The  aorta,  which  comes  out  from  the  an- 
terior part  of  the  heart  (CLVII.),  in  order  to  bend  itfelf 
towards  the  vertebrae  of  the  thorax,  forms  there  a con- 
fiderable  arch,  by  which  it  is  bent  backward,  and  to- 
wards the  left,  in  an  angle  that  is  round,  but  not  very- 
large.  From  the  convexity  of  this  arch,  three  confider- 
able  branches  arife.  The  firft  afcends  towards  the  right 
fide,  and  is  immediately  fubdivided  into  two  large  ar- 
teries, of  which  the  lowermoft  goes  on  in  the  direction 
of  its  trunk,  under  the  denomination  of  the  fubclavian. 
The  other  afcends  according  to  the  courfe  of  the  wind- 
pipe to  the  head,  and  is  called  the  right  carotid.  The 
left  carotid  fprings  next  from  the  fame  arch,  a little  in- 
clined to  the  left  fide;  and  the  third,  which  is  ftill  more 
inclined  to  that  fide,  is  called  the  lejt  fubclavian,  which 
is  fomething  lefs  than  the  right.  About  the  origina- 
tion of  thefe  arteries,  the  next  continuous  margin  of  the 
aorta  is  a little  thicker  and  more  protuberant.  But  va- 
riations from  this  courfe  are  rarely  obferved 

CCCXIIT. 

changes,  when  once  a word  was  uttered,  and  the  letter  being  mark- 
ed, if  they  beard  a proper  articulation,  they  ufed  to  bring  their  pu- 
pils to  the  ufe  of  fpeech  with  incredible  patience.  But  others  in  a 
more  natural  way  firft  excited  the  attention  of  their  pupils  to  objefts, 
ideas,  affeftions  of  bodies,  and  whatever  they  wifhed  or  ought  to  ex- 
prefs  by  fpeech ; then  the  bufinefs  being  made  eafier,  they  learn  to 
accommodate  their  voice  to  the  defignation  of  fuch  things.  There  are 
examples  in  infants  fufSciently  manlfeft,  that  they  exprefs  more 
eafily  the  name  of  a thing  which  they  have  conceived  in  their  mind, 
whether  it  has  been  agreeable  or  difagreeablc ; but  you  will  fcarcely 
learn  the  dumb,  deaf,  and  ftiipid,  without  the  greatett  patience  and 
trouble,  to  pronounce  a fingle  letter  according  to  the  firft  method, 
becaufe  you  ought  firft  to  corre^  the  duloefj  of  their  fenfes  and  men- 
tal faculties. 

In  more  than  6©o  fubjefts,  which  1 have  infpefled  thefe  feventeeo 
years  paft,  with  refpeft  to  the  branches  homing  out  of  the  arch  of 
the  aorta,  I only  obferved  five  varieties  : the  right  fubclavian  alone 
defeending  from  the  aorta,  with  other  three  from  the  arch  ; the 
right  fubclavian  and  right  carotid  apart  from  the  arch,  therefore 
four  branches;  again,  four  branches  from  the  arch  ; cvhilft  the  left 
vertebral  and  left  fubclavian  defeended  from  the  aorta  with  four 
branches  from  the  arch,  to  wit,  the  vertebral  and  left  mammary;  and 
laftly,  between  five  branches,  I obferved  the  vertebral  and  inferior 
thyroid  of  the  left  fide  came  out  of  the  arch. 
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CCCXIII.  The  carotid  artery,  furrounded  with  a great 
deal  of  denfe  cellulofity,  together  with  the  jugular  vein 
and  nerve  of  the  eighth  pair,  commonly  afcends  as 
high  as  the  upper  part  of  the  thyroide  cartilage  with- 
out fending  off  any  branches.  There  it  divides  into 
two  trunks.  The  anterior,  called  the  external  carotid, 
which  is  rather  larger  and  more  in  the  direftion  of  its 
trunk,  fends  off  a branch  called  the  fuperior  thyroideUy 
alfo  the  inflefted  arteria  lingualiSy  and  then  the  labialis  ; 
and  from  the  pofterior  face  of  the  carotid  the  next  ar- 
tery which  arifes  is  the  pharyngea  afcendens,  which, 
befides  the  pharynx  and  mufcles  of  the  moveable  palate, 
fends  iikewife  a confiderablc  branch  in  common  with 
the  nerve  of  the  eighth  pair  through  the  foramen  of  the 
jugular  Vein  to  the  dura  mater,  very  near  to  the  great 
foramen  of  the  occiput,  at  the  bafis  of  the  os  petrofum, 
and  which  is  divided  at  the  cuneiform  procefs  of  the 
multiform  bone. 

CCCXIV.  Again,  from  the  edge  of  the  external  ca- 
rotid, fprings  the  occipital  artery ; which  fends  branches 
not  only  to  the  mufcles  which  give  it  a name,  but  like- 
wife  fends  a branch  through  a peculiar  foramen  of  the 
dura  mater  in  the  angle  which  the  os  petrofum  forms 
by  departing  from  the  mamillary  portion,  which  artery 
is  fpread  through  the  feat  of  the  cerebellum  ; another 
branch  paffes  over  the  atlas  to  the  dura  mater  under  or 
into  the  Ikull;  and  a third  fometimes  goes  through  the 
foffa  jugularis  to  the  dura  mater.  The  next  artery,  which 
is  the  auricularis,  goes  to  the  back  part  of  the  ear,  to 
the  temple,  and  to  the  membrane  of  the  tympanum. 

CCCXV.  What  remains  of  the  external  carotid  ar- 
tery, afcends  through  the  parotid  gland,  to  which  having 
given  fome  branches  as  well  as  to  the  face  and  eye-lids, 
it  fends  out  the  temporalis^  which  is  confiderable.  The 
trunk  of  the  carotid,  being  inclined,  conceals  itfelf  be- 
hind the  lower  jaw  under  the  denomination  of  maxil- 
laris  interna, 

CCCXVI.  In  that  place,  it  diredly  fends  off  a large 
trunk,  which  paffes  to  the  dura  mater  through  a pecu- 
liar 
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liar  opening®'^  of  the  broad  and  pterygoide  wings,  fear- 
ed at  the  middle  fofla  of  the  brain ; from  whence  they 
are  largely  Ipread  through  the  temples  and  forehead 
within  the  dura  mater,  as  far  as  the  falciform  finus. 
Sometimes  this  artery  is  double,  and  often  gives  out  a 
branch  that  is  confpicuous  to  the  lachrymal  gland  of  the 
eye.  In  the  fame  place,  likew'ife,  the  maxillary  artery 
enters  the  upper  part  of  the  nares  by  a threefold  trunk, 
where  it  is  ipent  after  having  given  off  the  branches 
called  maxillares  inferior  and  fuperior  to  the  teeth,  with 
the  infra  orbitaiis  to  part  of  the  face  and  eye-lids,  and 
the  paiatina  to  the  bone  of  the  palate,  with  fmali 
branches  to  the  dura  mater,  and  others  through  the 
fmaller  pores  of  the  great  wings,  with  fuch  as  accom- 
pany the  third  and  fecond  branch  of  the  fifth  pair  of 
nerves ; and  laltly,  together  with  the  dura  mater,  filling 
up  the  low'^er  orbital  fiffure. 

CeeXVI.  But  the  other  pofterior  trunk,  commonly 
called  the  internal  carotid  (CCCXill.),  afeends  without 
a branch.  This  artery  having  firft  made  a confiderable 
ferpentine  flexure  enters  through  a peculiar  foramen  in 
the  os  petrofum,  where  it  is  furrounded  with  a capfule 
from  the  dura  mater,  like  that  which  comes  out  through 
all  the  openings  of  the  fkull : from  thence  it  afeends 
upw'ards  and  mclined  forwards,  till,  having  penetrated 
into  the  cavity  of  the  fkull,  it  rifes  up  infleiTed  and  in  a 
curvature,  according  to  the  direffion  of  the  fella  equi- 
na®’ ; in  the  middle  of  which  there  is  a cavernous  or 
hollow  finus  retarding  the  blood : from  thence,  having 
given  fmall  branches  to  the  fifth  pair  of  nerves,  it  fends 
others  to  the  fundibulum  and  dura  mater,  with  one 
larger  to  the  eye;  part  whereof  returns  again  through 
a peculiar  hole  into  the  dura  mater,  which  lies  upon 
the  middle  of  the  orbit.  This  is  the  rcte  mirabile  of 
beafls,  but  not  of  man. 

CCCXVII. 

Commonly  called  the  fpinal,  tranfmitting  the  arteria  naeningea 
media. 

In  its  paflage  through  the  canal  of  the  os  petrofum,  it  fend* 
fome  twigs,  the  number  not  conkant,  to  the  inner  ear. 
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CCCXVII.  But  the  trunk  of  this  internal  carotid  paf- 
fes  over  the  anterior  part  of  the  fella  equina;  and  being 
incurvated  backward,  and  received  by  the  arachnoide 
membrane,  giving  branches  to  the  pons  and  crura  of  the 
brain,  with  a circle  to  the  choroide  plexus,  and  one  that 
accompanies  the  optic  nerVe,  it  then  divides  into  an  an- 
terior and  pofterior  branch.  The  former,  being  con- 
joined with  its  fellow  artery  of  the  other  fide  by  a 
fhort  inofculating  branch,  which  fometimes  fprings 
from  the  trunk  itfelf,  is  then  incurvated  backward  and 
Upward,  according  to  the  direflion  of  the  os  callofum, 
and  fpreads  itfelf  about  the  middle  and  hinder  part  of 
the  brain ; where  it  fometimes  fends  branches  to  the 
falciform  procefs,  and  from  the  very  origin  of  the  third 
ventricle  to  the  fornix  and  thalami.  The  latter,  being 
conjoined  by  a fmall  inofculating  branch  with  the  ver- 
tebral artery,  unlefs  that  arifes  from  the  undivided  trunk 
of  the  carotid  artery,  afterwards  afcends  a long  way  up- 
on the  fide  of  the  brain  through  the  Sylvian  fofla ; and 
the  fame  fends  branches  to  the  choroide  plexus.  All 
the  branches  of  the  carotid,  contained  within  the  fkull, 
are  made  up  of  more  thin,  folid,  and  brittle  membranes, 
than  the  other  arteries  of  the  body. 

CCCXVIll.  But  the  vertebral  artery,  commonly  arifing 
from  the  fubclavian  of  the  fame  fide,  (though  the  left  has 
been  fometimes  feen  to  fpring  from  the  trunk  of  the 
aorta,)  pafles  on  without  giving  branches,  through  a 
place  ot  fecurity,  till  it  enters  a foramen  in  the  tranf- 
verfe  procefs  of  the  fixth  vertebra  of  the  neck ; after 
which,  it  continues  with  alternate  flexures  to  afeend 
through  the  oblique  procefles  of  the  other  vertebra  of 
the  neck;  from  whence,  at  each  interval,  it  fends  off 
fmaller  branches  to  the  mufclcs  of  the  neck,  and  com- 
municates with  the  lower  thyroideal : other  branches, 
again,  fomewhat  larger,  go  from  it  backward,  together 
with  each  of  the  nerves,  to  the  pia  mater  of  the  fpinal 
medulla ; but  before,  the  branches  are  larger,  though 
lefs  numerous,  to  the  fame  fpinal  medulla,  and  commu- 
nicate by  an  anaftomofis  with  its  fpinal  artery  anterior- 
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ly.  Laftly,  growing  kfs  about  the  fecond  vertebra,  and 
being  inflected  with  a large  curvature  round  the  tranf- 
verfe  procefs  of  the  firft  vertebra,  it  there  fends  off  con- 
fiderable  branches  to  two  of  the  mufcles  of  the  neck : 
alfo  finall  branches  it  fends  off  in  its  courfe  through  the 
great  foramen  of  the  occiput  or  flcull  to  the  dura  mater, 
and  the  adjacent  cavities  that  contain  the  cerebellum  ; 
after  which  it  goes  on  through  the  faid  foramen  into 
the  cavity  of  the  fkull.  There  afcending,  according  to 
the  courfe  of  the  medulla  oblongata,  the  right  trunk  by 
degrees  approaches  nearer  to  the  left,  and  is  conjoined 
together  with  it  (in  an  extraodinary  manner,  hardly  to 
be  found  in  other  parrs)  into  an  artery  called  the 
laris^  which  is  fufpended  in  the  pia  mater  all  along  under 
the  pons  Varolii.  From  the  vertebral  arteries,  before 
they  are  conjoined  together,  or  from  the  trunk  produ- 
ced after  the  common  manner,  pafs  out  branches,  which 
go  to  the  lower  furface  of  the  cerebellum,  and  are  deep- 
ly inferted  under  the  fourth  ventricle  to  the  inner  fub- 
llance  of  the  cerebellum.  Thefe  fend  off  the  fpinal  ar- 
teries. But  there  are  fome  inftances  where  they  arife 
conjunftly  from  a fingle  trunk;  or  from  the  trunk  ia 
one  fide,  and  a branch  in  the  other.  Then  the  bafila- 
ris,  befides  branches  to  the  medulla  oblongata  and 
crura  of  the  brain,  gives  the  other  lower  arteries  of 
the  cerebellum.  Amongft  the  forefaid  branches  alfo 
arifes  an  artery,  which  accompanies  the  auditory  nerve. 
Finally,  the  bafilaris,  at  the  forepart  of  the  pons,  di- 
vides into  two  branches.  One  of  thefe  goes  to  the  up- 
per part  of  the  cerebellum,  to  the  fourth  ventricle,  to 
the  crura  of  the  medulla  of  the  cerebellum,  the  nates, 
tefles,  and  pineal  gland : in  place  of  this,  alfo,  there  are 
two  trunks.  The  other  is  divided  to  the  lowed  part  of 
the  brain  at  its  poderior  lobe,  the  choroide  plexus,  the 
plexus  incumbent  on  the  pineal  g’and,  that  gland  itfelf, 
the  thalami,  corpora  driata,  fornix,  and  whole  anterior 
ventricle  of  the  brain. 

CCCXIX.  From  the  foregoing  hide  y of  the  arteries 
belonging  to  the  brain,  it  appears,  that  a very  great  quan- 

a tity 
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tity  of  blood  is  in  every  pulfation  fent  to  this  organ,  in- 
fomuch  that  it  makes  above  a fixth  part  of  the  whole 
blood  that  goes  throughout  the  body,  and  derived  from 
trunks  that  are  very  near  the  heart,  fpringing  from  the 
convexity  of  the  aorta.  Frombence  it  is  probable,  that 
the  ftrongeft  parts  of  the  blood  go  to  the  head,  and 
fuch  as  are  mod  retentive  of  motion.  Is  not  this  evi- 
dent from  the  eftedts  of  mercurials  exerting  themfelves  al- 
moft  in  the  head  only;  from  the  fudden  force  and  adfion 
of  inebriating  fpirits  upon  the  head  ; from  the  fhort  ftu- 
por  which  camphor  excites’^®;  from  the  heat,  rednefs, 
and  fweat,  which  happen  oftener  in  the  face  than  other 
parts  of  the  body ; to  which  add,  the  more  eafy  erup- 
tion of  volatile  and  contagious  puflules  in  the  face? 
The  well  guarded  paflage  of  thefe  great  and  important 
veffels  in  their  afcent  to  the  head,  defends  them  from 
any  great  injury.  The  frequent  inofculations  of  one 
trunk,  with  the  other  going  to  the  head,  as  well  as  the 
frequent  communications  of  their  branches  among 
themfelves,  leffen  any  danger  that  might  enfue  from  ob- 
ftrudtion.  Hence,  when  the  carotids  are  tied,  the  ani- 
mal neither  dies  nor  feems  to  be  very  uneafy.  The 
confiderable  flexures  of  the  vertebral  and  carotid  artery 
ferve  to  moderate  the  impulfe  of  the  blood  coming  to 
the  brain,  fmce  a great  part  the  velocity,  which  the 
blood  receives  from  the  heart,  is  fpent  by  the  various 
inflections.  To  which  add,  that  fome  authors  do  not 
improperly  obferve  that  the  arteries  here  grow  larger 
or  fOmewhat  wider. 

CCCXX.  The  hiftory  of  the  brain  defervedly  begins 
from  its  integuments.  Such  a tender  part,  fo  neceflary  to 
life,  we  obferve  providently  furrourided  on  all  fldes,  firft 
by  a fphere  of  bones,  confifting  of  many  diftindt  por- 
tions ; by  w'hich  means  it  is  rendered  extenfible,  at  the 
fame  time  that  it  is  eft'cdually  guarded  againft  external 

pref- 

•*  All  thefe  arguments  are  not  of  the  fame  force:  for  mercury 
applied  in  different  ways  to  the  body,  produces  its  effeA  not  in  the 
Iiead  alone ; fince  it  occafijns  in  fome  a diaphorelis,  in  others  » 
diarrhcea,  and  in  others  it  ads  as  a diuretic. 


tmXl.  BRAIN  AND  NERVES.  155 

prdfure.  To  the  internal  furface  of  this  bony  fphere,  on 
all  lides,  grows  a very  ftrong  membrane,  compofed  of 
two  plates  fufEciently  diftind,  which  are  firmly  attached 
by  an  infinite  number  of  fmall  veflels,  as  by  fo  many 
foot  (talks  to  the  whole  furface  of  the  faid  bones,  fo  as 
to  be  nowhere  eafily  feparable  in  a healthy  perfon  ; 
thefe,  being  very  thin  and  fmooth,  adhere  lefs  firmly  to 
the  bones,  but  more  ftrongly  to  the  futures^  fo  called 
from  their  figure,  which  join  the  bones  of  the  fkull  one 
to  another.  In  younger  fubjedts,  the  adhefion  of  the 
dura  mater  to  the  (kull  is  fuch,  that  the  feparation  of 
it  pulls  off  the. fibres  of  the  bones  to  which  it  is  con- 
nected. In  adults,  many  of  the  velfels  being  effaced, 
renders  it  more  eafily  feparable ; yet  it  is  not  with- 
out fome  force,  even  in  thofe,  that  the  dura  mater 
can  be  feparated  from  the  (kull  From  the  rupture 
of  thefe  veffels,  which  enter  the  bones  of  the  fkull, 
appear  thofe  bloody  drops  which  are  obfervable  after 
removing  the  cranium.  Hence  appears  the  vanity  of 
all  that  has  been  advanced  concerning  the  motion  of 
the  dura  mater.  As  to  the  nmtion  which  is  remarked 
by  the  writers  of  obfervations  upon  wounds  in  this  part ; 
that,  being  preternatural,  was  the  confequence  of  the 
beating  of  the  arteries  (in  a part  where  the  refiftance 
of  the  bone  was  now  removed,  while  the  reft  of  the  dura 
mater  next  to  the  fkull  fuftained  the  force  of  the  heart 
without  motion)  ; or  of  the  brain  fwelling  during  exfpi- 
ration.  Alfo  that  part,  which  is  properly  the  dura  mater, 
bas  neither  nerves,  nor  fenfation  nor  irritability 

CCCXXI.  The  outer,  plate  of  the  dura  mater,  which 
adheres  to  the  bones  of  the  fkull,  is  to  them  inrtcad 
of  a periofteum,  and  fupplied  wdth  fmall  nerves  and 
blood- veffels  coming  through  all  the  holes  of  the 
fkull ; from  whence,  and  from  its  cohcfion  with  the 
VoL.  III.  N peri- 

That  nature  has  given  none,  or,  what  is  liker  truth,  very  few 
nerves  to  the  dura  meninges,  I am  convinced  from  Lobftein's  and 
my  own  obfervations;  however,  both  inflammation  and  furgical  phe- 
nomena forbid  my  denying,  that  this  membrane  is  totally  deftitute 
cf  fenflbiiity. 
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perioftea  of  the  head,  fpine,  and  whole  body,  it  has 
received  the  name  mater.  The  internal  plate  of  the 
dura  mater  is  In  moft  parts  continuous  w^ith  the'  for- 
mer: but,  in  fome  fubjefts,it  recedes  a little  from  it,  as 
in  the  great  fphenoidal  wings;  and  at  the  fides  of  the 
fella  equina,  where  a good  deal  of  blood  is  poured  be- 
twixt them  ; and  they  likewife  recede  thus  upon  the 
fella  equina  itfelf:  the  fame  plate  having  left  the  outer- 
mofl,  adhering  firmly  to  the  bones  of  the  fkull,  de- 
fcends  doubled  together  to  form  the  falx,  which  arifes 
firft  from  behind  the  proceffus  criftss  galli  of  the  multi- 
form bone,  afterw'ards  from  the  crifta  itfelf,  and  from 
the  whole  junctures  of  the  bones  of  the  forehead  and 
the  parietais  ; and  laftly,  it  arifes  from  the  middle  of  the 
back  part  of  the  occipital  bone,  and,  growing  broader 
backwards,  is  interpoied  betwixt  the  hemifpheres  of  the 
brain ; the  more  remote  part  of  it  forw^ard  hangs  over 
the  corpus  callofum,  and  that  which  is  next  in  the  back- 
part  is  extenuated  to  an  edge  in  the  fame  place.  That 
there  are  finning  fibres  in  this  part,  difperfed  towards 
the  longitudinal  finus  from  the  conjunction  of  the  ten- 
torium, in  the  fliape  of  branches  and  palm-twigs,  is  cer- 
tain ; but  it  does  not  therefore  follow  that  they  have 
any  mufcular  motion  ; and  betwixt  thefe  fibres  frequent- 
ly there  is  no  membrane,  only  natural  foramina  are  in- 
terpofed.  The  falx  is  both  joined  to,  and  continued 
from,  the  middle  tentorium,  w’hich  is  extended  laterally. 
In  the  fame  manner,  with  fome  difference  of  fituation, 
the  faid  falx  fends  out  a fhort  plate  downward,  which 
divides  the  cerebellum,  together  w'ith  the  flrong  tento- 
ria  or  lateral  productions;  which  arifing  from  the  cru- 
ciform protuberance  of  the  occiput,  are  interpofed  tranf- 
verfely  betwixt  the  brain  and  cerebellum,  extended  as 
far  as  the  limits  of  the  os  petrofum,  and  connected  to 
the  anterior  clinoide  proceffes,  leaving  an  oval  aperture 
for  the  medulla  oblongata  to  defeend  freely.  Thefe 
productions  of  the  dura  mater  ferve  to  prevent  the  parts 
of  the  brain  from  preffing  one  another,  in  all  fituations 
and  poflures  of  the  body;  and  they  likewife  hinder  one 

part 
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part  of  the  brain  from  bruifing  the  other,  by  any  fhock 
or  concuflion.  Hence  it  is,  that  in  the  more  adive 
quadrupeds,  where  a concuffion  is  more  likely  to  hap- 
pen, the  brain  and  cerebellum  are  divided  by  a bony 
partition. 

CCCXXII.  In  the  external  furface  of  the  pia  mater,  not 
far  from  the  finus  of  the  falx,  are  placed  fmali  glandules^ 
featcd  in  the  reticular  texture  of  the  hard  membrane, 
partly  looking  towards  the  firms,  to  whofe  cavity  they 
are  opppfed,  in  fuch  a manner,  that  fome  of  them  are 
contiguous  to  the  hollow  of  the  finus ; others  are  fo 
placed  at  the  infertion  of  the  larger  veins  into  the  pia 
mater,  that,  together  with  the  former,  they  make  up  a 
continued  range  or  feries ; fome  are  alfo  obferved  in  the 
tentorium  of  the  cerebellum,  which  are  fometimes  foft, 
oval,  and  white,  fometimes  red,  hard,  and  in  appear- 
ance like  wrinkles  But  the  vapour,  which  exhales 
from  the  furface  of  the  pia  mater,  is  not  feparated  by 
thefe  glands  : for  it  is  every  where  exhaled,  even  into 
the  ventricles,  where  there  are  none  of  thofe' glandules; 
and  it  plentifully  tranfpires  every  where  from  the 
mouths  of  the  lead  arteries,  as  we  fee  by  experience, 
when  water  or  fifn-glue  are  injeded,  which  fweat  out 
through  every  point' in  the  furface  of  the  dura  mater. 

CCCXXIII.  The  next  covering  of  the  brain,  which  is 
snore  clofe  to  it,  and  prelTes  the  whole  furface  of  the  brain, 
as  that  does,  the  cavitv  of  the  fkull,  has  been  denomi- 
natcd  from  its  tenuity,  aracbnoide^ ^ i.  e.  like  a fpider’s 
w’eb.  This  very  thin  or  tender  membrane,  being  pel- 
lucid like  water,  every  way  furrounds  the  brain,  whofe 
inequalities  it  climbs  over,  and  according  to  its  ex- 
treme thinnefs  is  pretty  llrong,  and  furrounds  the  lar- 
ger velfels  in  fuch  a manner,  that  the  faid  vdfels  feem 
to  run  between  the  pia  mater  and  arachnoidcs ; which 
' N 2 laft 

So  called  glands  by  Pacchioni ; frequently  found  in  great  num- 
bers between  the  two  layers  of  the  dura  meninges,  for  the  moft;  part 
in  the  duft  of  the  falciform  finus ; they  occupy  a broad  furface  ; their 
ufes  are  not  yet  fufficiently  known  ; they  belong  rather  to  the  con- 
glomerate,  than  to  the  conglobate  glands. 
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laft  is,  therefore,  no  part  or  lamella  of  the  pia  mater, 
from  which  it  differs  by  fifuation,  and  is  connected  to 
it  by  a crllular  texture  after  the  manner  of  the  fpinal 
marrow,  although  it  is  refolved  into  a cellular  nature 
between  the  hemifpheres  of  the  brain. 

CCCXXIV.  The  third  or  innermoft  covering  of  the 
brain,  which  is  foft  and  cellular,  is  properly  the  pia  ma- 
ter^^.  This  immediately  inverts  the  whole  furface  of 
the  brain  and  fpinal  marrow  on  all  fides,  is  tender,  and 
made  up  of  a vaffc  number  of  fmall  veffels  which  are 
joined  together  by  a cellular  texture  r but  thefe  veffels 
it  fends  into  the  brain  in  a regular  order,  like  little  roots, 
hi  his  defcends  betwixt  every  furrow  and  fiffure  of  the 
brain  and  cerebellum,  and  even  infinuates  itfelf  into  the 
fpinal  medulla,  and  is  the  bond  by  which  the  little  pro- 
tuberances of  the  brain  are  joined  together.  This  being 
received  into  the  cavities  of  the  brain,  changes  its  fa- 
bric, fo  as  to  become  foft  and  almoft  of  a medullary  con- 
fiftence,  more  efpecially  when  the  fubjedl  that  comes 
under  the  examination  of  the  knife  has  lain  dead  fome 
confiderable  time,  yet  then  it  is'cafy  enough  to  demon- 
Ifrate  thp  veffels  themfelves  in  its  fabric. 

CCCXXV.  The  veins  of  the  brain  are  not  difpofed  in 
the  fame  manner  with  thofe  in  other  parts  of  the  body. 
For  neither  have  they  any  valves,  nor  do-  they  run  to- 
gether in  company  with  the  arteries,  nor  have  their 
trunks  the  ftrufture  which  is  commonly  obferved  in,  the 
other  veins.  I he  veins,  therefore,  which  come  out  of 
the  innermoft  cavities  of  the  brain,  thofe  which  are 
fpread  upon  the  flriated  bodies,  the  veins  of  the  cho- 
tiode  plexus,  with  the  lucid  feptum  and  the  anterior 
ventricles,  are  collected  together  into  trunks  which  at 
laft  meet  in  one  great  vein,  or  often  two,  which,  being 
accompanied  with  many  fmall  arteries  of  the  choroide 
plexus,  defcends  backward  to  the  partition  of  the  brain 
and  cerebellum.  In  that  place,  it  receives  veins  arifing 
from  the  porterior  and  lower  part  of  the  brain,  and 

fome 

Deferving  the  name  of  vafcular  memhrar.e,  fince  there  is  n» 
jnembrane  found  in  the  body  fo  fully  fupplied  with  veffels. 
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fome  of  the  cerebellum,  from  whence  the  blood  pafles 
into  a finus,  which  is  a kind  of  vein  included  in  a re- 
duplication of  the  inner  plate  or  membrane  of  the  brain, 
into  which  the  veins,  to  fhorten  their  length,  are  gene- 
rally inferted  ; and  this  finuous  vein  generally  defcends 
to  the  greater  finus  on  the  left  fide,  though  fometimes 
it  ends  bifurcated,  one  branch  on  each  fide.  This  is 
called  the  fourth  finus. 

CCCXXVL  The  upper  and  fuperficial  veins  of  the 
brain  are  large,  and  fpread  in  the  windings  with  which 
the  brain  on  all  fides  abounds.  With  thofe  veins,  thro’ 
the  whole  furface  of  the  brain,  are  inferted  other  veins  • 
of  the  dura  mater ; and  others,  which  enter  by  peculiar 
orifices  into  the  falciform  finus.  From  thence  the  veins, 
gradually  collefted  together,  pafs  along,  moft  of  them 
forward,  fome  few  of  them  in  a ftraight  diredlion,  and 
others  backwards ; of  which  thofe  forward  are  the  largefi, 
and  open  themfelves,  their  extremities  being  obliquely 
cut  off,  into  the  long  falciform  firms  which  is  formed  by 
the  right  and  left  plate  of  the  internal  membrane  of  the 
dura  mater,  which  meet  together  below  upon  the  upper 
part  of  the  back  of  the  falx.  From  thence  it  is  of  a tri- 
angular figure,  cofiftF.ex  in  its  upper  fide,  beginning  with 
a flender  origin  at  the  feat  of  the  foramen  cascum,  that 
is  placed  above  the  crifta  galli ; from  whence  it  afcends 
and  follows  the  courfe  of  the  falx  until  that  joins  the 
tentorium : it  is  generally  inclined  to  the  right  fide^  and 
takes  the  name  of  the  right  tranfverfe  firms,  w’hich  then 
goes  by  a peculiar  channel  in  the  occipital  and  tempo- 
ral bone,  tranfverfely  to  its  incurvation  at  the  opening 
of  the  jugular  vein  ; in  which  place  being  much  enlar- 
ged, it  receives  the  low'er  finus  petrofus,  together  with 
the  occipital  ones,  w'hich  are  hereby  difcharged  into  the 
jugular  vein.  But  the  left  tranfverfe  finus  refembles 
the  former;  and  is,  like  that  conveyed  in  a fimilar 
courfe  to  the  jugular  vein,  into  which  it  is  rather  inferr- 
ed on  the  right  fide,  than  continued  as  it  were  in  a 
trunk.  Into  it  the  fourth  finus  (CCCXXV.),  together 
with  the  occipital  one,  ufually  infert  themfelves.  But 
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there  are  fome  indances,  where  all  thefe  are  difpofed  in 
a different  manner,  by  an  infertion  of  the  longitudinal 
into  the  left  tranfverfe  finus;  and  then  the  right  tranf- 
verfe  finus  receives  the  fourth  and  the  occipital  one.  At 
other  times  it  is  equally  divided  into  two  tranfverfe 
trunks ; and  fometinies  the  middle  finus  joins  the  tranf- 
verfe ones.  The  two  fmufes  alfo  have  been  found  fi- 
milar  and  parallel  to  each  other. 

CCCXXVil.  There  is  a {lender  and  rounder  finus, 
which  runs  along  the  lower  and  thicker  margin  of  the 
falx,  fomewhat  of  an  irregular  figure,  more  rcfembling  a 
vein,  receiving  veins  from  the  falx  itfelf,  and  commu- 
nicating likewdfe  with  the  upper  finus ; it  alfo  receives 
veins  from  the  adjacent  heinifpheres  of  the  brain,  and 
from  the  corpus  caliofum.  Where  the  tentorium  joins 
with  the  forepart  of  the  falx,  this  is  commonly  there 
iilferted  into  the  fourth  finus. 

CCCXXVIII.  The  lozver  veins  of  the  brain  which  lie 
next  to  the  bafis  of  the  flcull,  are  varioufly  inferted.  The 
foremofl  of  them  coming  from  the  folfa  fylviana,  col- 
leflcd  together  into  fome  trunks,  are  inferted  into  the 
cavernous  finus,  or  triangular  interval,  that  lies  at  the 
fide  of  the  fella  equina,  betwixt  the  external  and  inter- 
nal plate  of  the  dura  mater.  Other  veins,  from  the 
pons  itfelf,  lead  into  the  upper  finus  petrofu:.  Other 
poftetior  veins,  which  come  from  the  poltcrior  lobes  of 
the  brain,  are  inferted  in  great  numbers  into  the  tranf- 
verfe finus  that  is  feated  within  the  tentorium. 

CCCXXIX.  rhe  upper  \xins  of  the  cerebellum  meet- 
ing together  in  large  trunks,  partly  open  themfelves  into 
the  fourth  finus,  and  in  part  into  the  traniVerfe  finus. 
The  lower  veins  ftom  the  cerebellum  and  medulla  ob- 
longata, infert  themfelves  into  the  upper  firms  petro- 
fus ; the  later  alio  into  the  tranfverfe  proceis  very  near 
the  place  where  it  goes  out. 

CCCXXX.  There  are  many  finufes,  befides  thofe 
before-mentioned.  The  moil  anterior  of  them,  which 
is  commonly  like  a circle,  is  larger  behind  than  in  its 
fore-partj  which  is  flendcrer,  and  furrounds  the  pituitary 

glan- 
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glandule  betwixt  the  clinoide  proceffes^  communicating 
with  the  cavernous  and  with  the  lower  petrofe  finufes ; 
likewife  communicating  betwixt  thofe  proceffes  and,  the 
carotid  artery,  and  again,  by  the  way  of  the  fixth  pair, 
with  the  upper  petroie  finofes  behind  the  fifth  nerve. 
There  are  fome  inflances  where  this  fmus  receives  the 
ophthalmic  vein  ; and  fometimes  the  tranfverfe,  joining 
to  the  cavernous  finus,  fupplies  the  place  of  this  circular 
.finus,  or  elfe  is  prefent  with  it  at  the  fame  time. 

CCCXXXI.  The  upper  petrofe  firms  is  convened  back- 
wards in  a cavity  of  the  os  petrofum,  and  takes  its  ori- 
gin from  the  extremity  of  the  anterior  fulcus  of  the 
os  petrofum,  where  it  communicates  w'ith  the  cavernous 
iinus,  and  receives  the  infertions  of  the  veins  of  the  dura 
mater,  and  fometimes  of  tb^nterior  veins  of  the  brain 
itfelf,  mentioned  before  (C^fcXXVIII.);  then  it  is  in- 
ferted  into  the  angle  of  the  tranfverfe  finus,  where  it 
begins  to  be  bent;  fometimes  alfo  it  joins  the  inferior 
finus  of  the  os  petrofum.  Another  vein,  likewife  de- 
feending  by  the  os  petrofum,  is  in  like  manner  inferted 
into  the  angle  of  the  tranfverfe  finus.  The  lower  firms 
petrofus,  which  is  larger,  goes  round  the  root  of  the 
bone  of  this  name,  and  communicates  w’ith  its  fellow 
behind  the  clinoide  procefs;  alfo  twice  it  communicates 
with  the  cavernous  finus,  and  with  the  upper  finus, 
and  is  conjoined  under  the  nerve  of  the  fifth  pair, 
being  finally  inferted  into  the  jugular  fofia  or  cavity. 
Moreover,  it  receives  fome  veins  of  the  dura  mater 
from  the  bafis  of  the  vertebrae.  To  the  fame  outlet 
alfo  the  occipital  firms  leads  on  each  fide,  which  being 
pretty  large,  goes  round  the  margin  of  the  foramen, 
till  arriving  at  the  falx  of  the  cerebellum  (CCCXXI.),  it 
is  fooner  or  later  inferted  together  with  its  fellow,  for 
the  moft  part  into  the  fourth  finus,  and  with  that  into 
the  left  tranfverfe  one,  or  into  the  longitudinal  finus  it- 
felf, or  laftly  by  a divided  extremity  into  each  of  the 
tranfverfe  finufes.  This  finus  receives  the  lower  and 
pofterior  veins  of  the  dura  mater,  and  fome  others  from 
the  vertebree. 

, N 4 


CCCXXXII. 


192  BRAIN  AND  NERVES,  Ch. Xf. 

CCCXXXII.  The  anterior  occipital Jtnus  is  irregular  or 
multiform,  partly  tranfverfe,  and  partly  dtfcending  to  the 
great  foramen,  being  varioufly  conjoined  with  the  lower 
petrofe  fmufes  : from  whence  it  paffes  with  the  nerves 
of  the  ninth  pair;  and  either  communicates  through  a 
peculiar  foramen,  by  emiffaries  into  the  outer  vertebral 
vein;  or  other  branches,  going  downwards,  open  into 
the  venous  circles  of  the  fpinal  medulla.  But  the  ca- 
vernous  finus  of  the  dura  mater  (CCCXXV  ),  being  fur- 
rounded  with  a good  deal  of  cellular  fubitance,  receives, 
befides  the  forementioned  fmus(CCCXXiX,CCCXXX), 
large  veins  already  defcribed;  alfo  the  ophthalmic,  and 
principal  vein  of  the  dura  mater;  and  tranfmits  them 
with  peculiar  veins,  together  with  the  firfl  and  fecond 
nerve,  and  third  branch  of  the  fifth  pair,  with  a large 
artery  of  the  dura  mater  (CCCXVI.)  and  the  internal 
carotid  (CCCXVI.);  alfo  it  fends  out  other  emifl'aries 
through  a foramen,  which  is  not  confiant  in  the  great 
wing,  which  form  inofculations  with  veins  placed  on  the 
outfide  of  the  fkull  leading  to  the  jugulars,  and  efpe- 
cially  w'ith  the  largell;  pterygoidal  plexus  of  veins  be- 
longing to  the  nofe.  In  the  fame  manner,  the  veins  of 
the  pericranium  pafs  through  finall  holes  in  the  parietal 
bones  into  the  longitudinal  .finus,  as  the  occipital  veins 
pafs  through  the  maftoide  hole  into  the  tranfverfe  finus 
through  the  anterior  channel  of  the  occipital  bone,  and 
the  external  vertebral  veins  are  inferted  into  the  jugular 
finus;  and  others  of  the  anterior  occipital  veins  accom- 
pany the  nerve  of  the  ninth  pair.  Thus  there  are  an 
infinite  number  of  W'ays  open  to  the  blood;  by  which 
it  may  pafs  from  the  finufes,  wherein  it  is  often  collefil- 
ed  in  too  great  quantity  by  various  directions,  according 
as  the  part  is  more  lax  or  has  a greater  declivity. 
Hence  no  violent  fvntptcms  follow  upon  tying  either 
or  both  of  the  jugulars  or  other  large  veins. 

CCCXXXiii.  The  great  quantity  of  blood  which  goes 
to  the  brain,  the  greater  impulfe  with  which  it  is  fent  into 
the  caiotid  arteries  (CCCXIX.),  and  the  fecurity  of 
this  part  Irom  every  kind  of  preiTure  by  a ftreng  bony 
fence,  jcincsi  with  the  f owet  niQjion  of  the  blood  through 
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the  abdominal  vifcera  and  lower  extremities,  alfo  the  per- 
petual exercife  of  the  brain  and  fenfes,  do  all  determine  a 
copious  flux  of  blood  to  thefc  parts,  and  fomc  other  caufes 
ferve  to  fill  the  head  furprifingly  with  blood.  Hence  it  is 
that  a rednefs  of  the  face,  a turgefcence  and  fparkling 
of  the  eyes,  with  a pain  and  pulfation  or  throbbing  of 
the  arteries  in  the  head,  are  fo  frequently  followed  with 
a bleeding  at  the  nofe,  by  violent  exercifes  or  motions 
of  the  body.  From  hence,  therefore,  it  is  evident, 
that  if  the  veins  were  of  a thin  and  round  ftruclure  in 
the  brain,  they  would  be  unavoidably  in  greater  danger 
of  breaking,  and  confequently  apoplexies  (to  which,  in 
their  prefent  flate,  they  are  often  liable)  would  be  much 
more  frequent.  To  avoid  this,  therefore,  nature  has 
given  a different  figure  to  the  veins  which  carry  out  the 
blood  from  the  brain,  by  which  they  are  more  eafily 
and  largely  dilatable,  becaufe  they  make  an  unequal  re- 
fiftance;  their  texture  is  likewife  very  firm,  and  more 
difficultly  broken,  efpecially  in  the  larger  finufes,  which 
perform  the  office  of  trunks;  for  as  to  the  finufes  of 
the  leflfer  fort,  they  are  either  round,  half  cylindrical, 
or  of  an  irregular  figure.  Befides  this,  nature  has 
guarded  the  finufes  by  crofs-beams,  internally  made  of 
ftrong  membranes,  and  detached  from  the  right  to  the 
left  fide  within  the  finus,  which  in  greater  diltenfions 
they  draw  towards  a more  acute  angle,  which  is  ca- 
pable of  a larger  dilatation,  ftrengthening  and  guarding 
it  from  a rupture  at  the  fame  time  She  has  likewife,  in 
thefe  veins,  provided  numberlefs  inofculation.s,  by  which 
they  open  mutually  one  into  another,  and  openly  com- 
municate with  the  external  veffels  of  the  head  and  with 
thofe  of  the  fpinal  medulla,  by  which  means  they  are 
capable  of  freeing  themfelves  more  eafily  whenever 
they  are  overcharged  with  blood,  (CCCXXXII.) 

CCCXXXIV.  It  is  by  fome  queried.  Whether  a part 
of  the  arterial  blood  is  not  poured  into  the  finufes  of  the 
brain ; and  whether  they  have  not  a pulfation  excited 
from  that  blood  ? That  they  have  no  pulfation,  is  paft 
doubt ; becaufe  the  dura  mater  every  way  adheres  firm- 
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ly  to  the  ikull,  but  much  more  firmly  in  thofe  parts 
which  are  the  feats  of  the  finufes.  Indeed  they  receive 
liquors  injedfed  by  the  arteries ; but  whether  thofe 
tranfude  through  the  frnall  exhaling  arterial  velTcls,  or 
whether  they  firfh  make  a complete  circle  through  the 
veins,  as  indeed  is  much  more  probable,  we  are  not  yet 
furnifhed  with  experiments  enough  to  determine. 

CCCXXXV.  Thus  all  the  blood  of  the  brain  is  finally 
conveyed  into  the  jugular  veins,  which  are  very  dilatable, 
and  for  that  reafon  guarded  with  valves  to  prevent  a 
return  of  the  venous  blood  from  the  right  auricle, 
being  at  the  fame  time  furrounded  with  a good  deal 
of  cellular  fubftance.  As  to  the  ‘blood  which  goes 
from  the  head  to  the  vertebral  veins,  it  is  a very  incon- 
nderable  quantity  j but  the  jugulars  anfwer  in  fuch 
a manner  to  the  great  upper  vena  cava  in  a diredt 
courfe,  that  they  afford  the  highway  for  the  blood  to 
return  back  to  the  heart.  The  branches  of  thefe  are 
commonly  the  fame  with  thofe  of  the  brain ; namely, 
the  veins  of  the  brain,  and  thofe  of  tue  face. 

CCCXXXVI.  The  external  jugular  is  a cutaneous 
vein  of  the  neck,  which  produces  the  temporal  one,  and 
is-  united  with  the  internal  jugular  at  the  bafis  of  the 
lower  jaw;  and  the  fame  fends  a branch  through  the  os 
inaxillare  into  the  tranfverfe  finus.  The  internal  verte- 
bral empties  itfelf  through  the  tranfverfe  proceffes  of  the 
neck  into  the  tranfverfe  finus  as  often  as  the  canal  be- 
longing to  it  is  opened. 

CCCXXXVI  1.  The  twm  lateral  finufes  of  the  fpinal 
marrow  run  along  its  whole  length,  are  joined  to  each 
vertebra  by  a femicircular  arch,  and  at  lalt  are  united  with 
the  jugular  and  occipital  finufes:  they  fend  branches, 
however,  to  the  fpinal  marrow,  joined  with  the  anter- 
rior  and  pofterior  fpinal  vein. 

CCCXXXVIII.  The  veins  form  innumerable  anafto- 
mofes  with  one  another,  that  the  blood  may  return  with 
the  greatefl:  cafe  from  the  head,  of  which  the  repletion 
is  very  dangerous.  The  brain  is  alfo  more  eafily  eva- 
cuaf^m  in  the  time  of  infpiration,  and  fubfides  as  we 
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fee  when  the  fkull  is  opened,  but  fwrells  during  the  time 
of  exfpiration.  Hence,  blowing  the  note,  fneezing,  and 
coughing,  aredangerous  to  thofe  whofe  brain  is  (welled 
by  retained  blood. 

CCCXXXIX.  XVhether  or  not  there  are  lymphatic 
veffels  to  be  feen  in  the  brain,  is  by  fome  quelVtoned. 
Indeed,  we  read  defcriptions  of  them  in  the  pia  mater, 
and  in  the  larger  choroidal  plexus  ; but,  for  iny  own 
part,  I have  never  been  able  to  fee  them,  and  polTibiy 
there  are  none  to  be  feen,  fince  there  are  no  conglobate 
glands  in  the  brain,  which  are  always  near  at  hand 
wherever  any  of  thefe  velfels  are  to  be  found  As  for 
the  various  accounts  which  are  given  of  the  pituitary 
glandule,  of  the  infundibulum,  and  of  the  duffs  which 
lead  from  thence  into  the  veins  of  the  head,  abforbing 
and  tranfmitting  a water  from  the  ventricles  of  the 
brain,  they  are  not  fupported  by  anatomical  experi- 
ments ; w'hich  makes  it  more  probable,  that  the  vapour 
which  is  fecreted  into  the  ventricles  of  a healthy  perfoii 
is,  in  like  proportion,  abforbed  again  by  the  inhaling 
veins;  or,  if  any  part  abounds,  that  it  defcends  through 
the  bottom  of  the  ventricles  to  the  bans  of  the  (kull, 
and  from  thence  into  the  loofe  cavity  of  the  fpinal  me- 
dulla. That  this  is  the  cafe,  appears  from  palfies  which 
enfue  on  one  fide  of  the  body  after  apoplexies ; and 

^ from 

5*3  In  almoft  no  vifcus  has  the  exiftence  of  lymphatic  veffels 
been  oftener  afferied  and  again  denied,  chan  in  the  brain.  Al- 
though, indeed,  I am  fully  certain,  that  a group  of  lymphatic 
glands  is  nowhere  found  without  lymphatic  veffels,  by  no  means,- 
however,  could  I affert,  that  there  are  nowhere  lymphatic  veffels 
where  glands  do  not  appear.  By  analogy  drawn  from  the  whole 
body  and  all  the  vifeera,  I am  lead  to  think,  that  the  brain  is  not 
deftitute  of  its  aqueous  veffels,  and  that  they  run  in  particular 
upon  the  furface,  not  in  the  heart  of  its  fubftanee,  although  I my- 
felf  have  never  feen  any,  but  tbofe  moving  on  the  choroid  plexus 
towards  the  tentorium,  and  on  the  inner  furface  of  ’ the  dura  mater, 
in  the  dud  of  the  fuperior  longitudinal  finus.  But  I cannot  dif- 
ejedit  the  induftry  of  the  celebrated  Sommering,  who  confirms  the 
obfervations  of  King,  Collins,  and  Pacchioni,  who  faw  them  going 
upon  the  pia  mater.  I would  allt.  May  they  be  joined  with  the 
glands  of  Pacchioni  ? May  thefe  corpufcles  fupply  the  place  o£ 
lymphatic  glands  ? 
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from  the  bifid  fpines  or  watery  tumours  in  the  lower 
part  of  the  fpinal  medulla,  following  in  thofe  who  have 
an  hydrocephalus. 

CCCXL.  It  now  remains  for  us  to  fpeak  of  the  en- 
cephalon itfelf^’.  But  many  are  the  parts  included  un- 
der this  general  denomination.  By  the  brain,  properly 
fo  call'd,  we  underhand  that  upper  and  foft  vifcus 
•w'hich  is  contained  in  the  flcull,  and  which  is  lodged  by 
it'felf  in  its  fore  part ; but  backward  it  is  incumbent 
over  another  confidcrable  part,  called  the  cerebellum^ 
which  lies  in  the  poflerior  and  lower  cavities  of  the  oc- 
cipital bone,  under  the  membranous  tentorium,  which 
parts  it  from  the  brain,  its  lower,  middle,  and  white 

portion. 

The  brain,  under  which  name  we  comprehend  the  ccrebtllvm, 
crur?,  pons,  and  medulla  oblongata,  has  it  in  common  with  all  the 
vifcera,  that,  according  to  the  diverfity  of  age,  the  condition  and 
mutability  of  ftinftions,  in  the  various  clafies,  genera,  and  fpecies  of 
animals  It  has  its  proportion,  which  varies  prodigioi’fly,  to  the  body. 
Nobody  will  queftion  that  the  funflions  of  the  mind,  the  fcnfual 
faculties,  and  the  more  eafy  or  difficult  rife  and  impreffion  of  ideas, 
both  occalioned  by  ihete  taft  agents,  as  well  as  by  cuftom  and 
imitation,  owe  a depenrlencc  upon  this  different  proportion  of  the 
brain  to  the  reli  of  the  body.  The  dignity  of  fucb  dirqmfitions, 
and  a peculiar  fondnefs  and  defire  towards  medical  pfychology, 
prompted  m.e,  thele  eighteen  years,  whenever  an  occafion  prefented, 
in  different  animals,  and  in  more  than  three  hundred  human  fubjedfs, 
to  make  inquiry  in  determining  tne  proportion  of  the  parts  of  the 
brain  to  one  another  and  to  the  reft  of  the  body,  and  that  of  man 
to  various  brutes,  paying  regard  to  the  weight  as  well  as  to  the 
fpecific  gravity.  Since  the  year  1766,  I have  feveral  times  com- 
municated to  my  hearers,  both  in  my  medico-pfychological,  and 
particularly  anatomical  Icdlures,  many  ohfervations,  both  upon  the 
weight  and  the  increafe  of  the  medullary  and  diminution  of  the 
conical  fubftance,  and  likewife  the  incrcafcd  fpecific  gravity  of  the 
brain.  Hence  many  of  my  thoughts,  my  name,  however,  fuppreff- 
td,  were  copied  and  inferted  in  various  phllofophical  defcriptioqs  ; 
but  fome  errors  crept  in  amongft  them  : to  amend  which,  I fliall 
foon  infert  a compendium  of  my  obfervations,  fince  the  proper 
tables!  containing  m6re  than  500  experiments,  do  cot  fuit  this 
placei  Halier  has  given  a great  catalogue  of  the  weight  of  the 
brain/ and  its  proportion  to  the  whole  body,  and  containing  the 
weight  of  feveral  animals,  taken  from  Schneider,  Pezzi,  Paris  Trani- 
adlions,  the  famous  Buffon,  Chalder,  See.  but  my  obfervations^  will 
come  in  more  properly,  chap.  xvii. 
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portion,  defcending  before  the  cerebellum,  is  in  part 
called  the  pons,  and  in  part  the  medulla  oblongata. 

CCCXLI.  The  figure  of  the  brain  refembles  that  of 
half  an  egg,  which  is  deeply  divided  longitudinally, 
but  not  cut  through  above  half  way,  into  hemifpheres 
refembling  the  fourth  part  of  an  egg.  Both  the  upper 
and  lower  furfaces  are  full  of  many  gyri  or  convolutions, 
which  pretty  deeply  cut  or  divide  the  brain  with  round 
ends  or  angles  into  undulated  portions.  But  the  largell 
is  that  which  afcends  on  both  fides  outwards  from  the 
fides  of  the  fella  turcica,  and  divides  the  hemifphere 
into  two  lobes.  Upon  the  furface  of  the  faid  lobuICvS 
or  portions  lies  the  cortex,  extremely  foft,  and  inclined 
from  a yellow  or  red  to  a grey  or  afh  colour,  being  the 
moft  tender  of  all  parts  in  the  human  body : this  in- 
wardly is  filled  with  the  medulla,  which  is  almoft  per- 
feffly  white,  but  redder  in  the  foetus;  in  many  places,  it 
is  perforated  by  red  arteries,  which  are  more  fimple 
and  perpendicular,  or  ftraight,  than  in  other  parts.  This 
medulla  is  more  folid  and  more  capable  of  fuftaining  its 
figure,  notwithftanding  it  is  very  foft,  and  abounds 
in  a greater  quantity  than  the  cortex  The  greater 
pofterior  branch  of  the  carotid  artery  (CCCXVII.) 
firft  divides  the  right  and  afterwards  the  left  hemifphere 
of  the  brain  into  an  interior  lobe,  which  is  the  larger; 
and  a pofterior  lobe,  which  is  the  lefs. 

CCCXLII.  The  fabric  of  the  cortex  has  been  a long 
time  controverted;  but  it  is  now  fufficiently  evident, 
from  anatomical  injedfions,  that  much  the  greater  pare 
of  it  confifts  of  mere  velfels,  which  are  every  way  in- 
ferred from  the  fmall  branches  of  the  pia  mater,  de- 
tached like  little  roots  into  the  cortical  fubfiance,  and 
conveying  a juice  much  thinner  than  blood  in  their 
natural  (fate,  although  in  fome  difeafes,  and  by  ftran- 
gling,  thev  often  receive  even  the  red  parts  of  the 
blood,  more  efpecially  in  brutes  and  birds.  The  re- 
maining 

Whoever  accurately  infpefls  the  human  brain,  will  find  a three- 
fold fubftance,  particularly  in  fuch  brains  as  have  been  indurated  by 
a mixture  of  alchohol  and  nitrous  acid. 
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maining  part  of  the  cortex,  v/hich  is  not  filled  by  any 
injection,  is  probably  either  an  afiemblage  of  veins,  or 
of  yet  more  tender  veflels;  for  no  other  dilfimilar  parts 
are  apparent  in  the  cortex,  \shiHl  it  is  in  an  entire  or 
natural  ftate ; from  whence  one  may  conjedure  fome 
part  of  it  to  be  tubular,  and  the  other  part  folid.  As  to 
glandules  making  the  fabric  of  the  brain,  that  notion 
has  been  difcarded  by  univerfal  confent  ; nor  indeed 
has  there  been  any  other  opinion  received  with  lefs  pro- 
bability than  this. 

CCCXLIII.  In  order  to  gain, a knowledge  of  the  na- 
ture of  medulla,  we  are  to  confider  the  anatomical 
flrudure  of  this  part  of  the  human  brain,  compared  with 
the  brains  of  brute  animals  andfifh.  Therefore  this  part 
of -the  brain,  w'hich  follows  immediately  under  the 
outer  gyri  or  convolutions  of  the  cortex,  is  of  a white 
colour,  and  becomes  gradually  broader  and  more  a- 
bundant ; fo  that,  at  length,  it  makes  up  the  whole 
oval  fedion  of  the  brain,  except  only  the  gyri  in  the 
furface,  w^hich  makes  the  cortex.  In  this  part,  the 
tw^o  hemifpheres  of  the  brain,  as  before  obferved,  are 
divided  but  half  way  through  ; which  hemifpheres  here 
continue  their  cohefion  with  the  medulla  in  the  mid- 
dle. That  part  of  the  medulla  which  is  extended  un- 
der the  falciform  procefs,  but  at  fome  diftance  from  it, 
is  called  corpus  callofum;  in  the  furface  of  which  run 
two  parallel  white  ffripes,  formed  by  the  pulfation  of  the 
arteries : thefe  flripes  diverging  forwards,  and  termi- 
nated at  the  place  where  they  mingle  together  in  the 
fore-part,  are  thence  divided  backwards.  But  the  an- 
terior extremity  of  this  callous  body  is  loft  in  the  fub- 
flance  of  the  crura,  coming  from  the  anterior  lobes  of 
the  brain : the  pofierior,  which  is  broader,  with  a 
Ihorter  curvature  in  the  fliape  of  a nail,  is  brought  in- 
wards ; and  the  other  column  defeends  into  the  inferior 
horn  of  the  ventricle,  whence  it  is  continued  along  with 
the  longer  one  into  the  hippocampus.  Moreover,  the 
whole  furface  of  this  callous  body  is  ftreaked  with  tranf- 
verfe  fibres,  which  are  continued,  but  extenuated,  into 
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the  next  adjacent  medulla  of  the  brain  itfelf.  Even  the 
interior  fubftance  of  this  body  is  of  a Ifriated  nature, 
and  its  lower  furface  has  its  future  and  fibres  tranf- 
verfe. 

CCCXLIV.  As  to  the  remaining  parts  of  the  brain,  a 
fcrutiny  is  more  difficult  to  be  made  into  them  : for  the 
brain  is  not  a folid  body,  but  begins  to  be  hollow  in- 
ternally from  the  lower  part  of  its  medulla,  which  is 
incumbent  upon  the  multiform  bone,  at  which  place 
the  greater  crus  of  the  brain  paffes  out  from  it ; and 
in  this  cavity  the  medulla  is  only  covered  with  the  pia 
mater,  which  afcends  backward,  and  then  turning 
continues  its  courfe  forward  and  upward.  Next,  the 
brain  divides  itfelf  near  the  pofterior  extremity  of  its 
callous  body  ; and,  at  the  fame  time,  fends  one  of  its 
fhorter  pofterior  portions  into  the  pofterior  lobe  of  the 
brain,  turning  its  extremity  inwards.  But  the  anterior 
portion  is  continued  a long  way  by  the  fide  of  the  cal- 
lous body,  parallel  to  the  horizon  ; and  turning  its  horn 
outward,  which  there  grov/s  broader,  it  is  terminated  in 
the  anterior  lobe  of  the  brain.  This  cavity,  of  which 
there  is  one  in  each  hemifphere  of  the  brain  is  called 
its  triangular  or  anterior  ventricle;  and  it  is  naturally 
filled  with  a vapour,  which  is  frequently  condenfed  into 
water  or  jelly. 

CCCXLV.  This  cavity  is  full ; fo  that  the  upper  and 
lower  parts  of  the  brain  meet  together.  The  lower  fideor 
pavement  of  this  part  is  varioufly  figured.  In  its  fore- 
part, it  forms  a horn  ; below  which  there  is  a rifing 
moderately  convex,  and  of  confiderabte  length,  di- 
verging backwards,  covered  with  a membrane  that  is 
extremely  vafcular  % and,-  being  outwardly  of  an  afti  or 
grey  colour,  is  called  the  corpora  jlriata ; becaufe  in- 
W'ardly  they  exhibit  to  the  view,  together  with  much 
cortex,  alternate  white  oval  ftreaks,  parallel  to  one  an- 
other, longer  on  the  back  part;  befide's,  as  it  were,  leffer 

me- 

It  is  quite  joined  under  the  margin  of  the  lower  fornix,  fo  that 
water  and  mercury,  injedted  from  the  one  cavity  into  the  other,  has 
a free  tranfition. 
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medullary  fpots  and  micse.  More  inwardly  and  back- 
ward, there  are  two  other  fimilar  eminences,  more  of  an 
egg  like  fhape,  towards  the  third  ventricle  and  other 
parts,  moftly  cineritious  omthe  outfide,  obfcurely  ftriat- 
ed,  and  fo  incumbent  together,  that  they  frequently  co- 
here on  the  upper  part,  where  they  are  confounded 
with  the  cortex : and  thefe,  continuing  their  courfe 
through  the  horn  of  each  anterior  ventricle,  defcend  to 
the  bafis  of  the  fkull,  and  there  generate  the  optic 
nerves,  of  which  they  are  called  the  thalami.  Betwixt 
the  faid  ftriated  bodies  and  thofe  thalami,  lies  an  inter- 
mediate, parallel,  white,  and  ftreaked  medullary  por- 
tion, called  the  double  femicircular  centre,  produced 
from  the  anterior  commijjure,  and  frequently  from  the 
crura  of  the  fornix  ; but  efpecially  from  the  medulla  it- 
felf,  before  the  thalami  of  the  brain.  This  commiffure 
is  broad,  ftrong,  and  joins  together  the  anterior  part  of 
the  brdn  before  the  thalami.  The  double  centre, 
which  is  broadeft  behind,  arifes  with  many  fibres,  from 
thejundfion  of  the  foot  of  the  hippocampus  with  the 
medulla  of  the  brain.  But  the  corpora  ffriata,  with  the 
thalami,  conftitute  the  medullary  crura  of  the  brain; 
which,  in  the  bafts  of  the  cerebrum,  lie  over  the  me- 
dulla of  the  cerebellum,  and  are  joined  together  at  the 
extremity  of  the  bridge  above-mentioned.  At  the 
place  where  they  approach  neareft  to  one  another,  each 
fends  out  an  hemifpherical  mamillary  eminence.  The 
fibres  of  the  medulla  of  the  brain  itfelf,  mixed  together 
with  the  medulla  of  the  cerebellum,  defcend  into  the 
medulla  oblongata  ; and,  being  then  coileded  into  a 
bundle,  they  go  to  the  corpora  pyramidalia. 

CCCXLVl.  It  is  to  be  obferved,  that  the  corpus  cal- 
lofum  medium  projects  or  rifes  up  in  the  common  axis 
or  middle  of  thofe  ventricles.  Behind,  this  body  lies 
contiguous  and  incumbent  on  the  fornix ; but,  before, 
there  are  two  fimilar  medullary  partitions,  which  defcend 
from  this  body  the  whole  length  of  the  corpora  ffriata  ; 
and  this  part,  which  in  its  middle  includes  an  anony- 

3 mous 
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mous  cavity,  goes  under  the  name  o^Jeptum  pellucidum^^^ 
This  feptum  is  continued  to  x\\t  fornix ; 'hac  is  to  fay, 
the  four- horned  medullary  trabecula,  which  takes  its  an- 
terior origin  from  the  medulla  of  the  brain,  and  fome- 
times  from  the  mamillary  protuberances,  and  the  commif- 
fure  which  we  have  mentioned  ; and  behind  that,  par- 
ticularly under  the  thalami,  and  often  from  the  double 
centre  and  crooked  line  of  the  thalami.  This  fornix  is 
incumbent  upon  an  interval  of  the  (i-lated  bodies, 
and  upon  another  interval  of  the  thalami : from  whence 
it  degenerates,  partly  into  a broad  thin  fimbria;  and 
partly  into  another  tubercle,  which  is  evidently  conti- 
nuous with  the  fornix  and  callous  body  of  an  half 
cylindrical  figure,  and  furnifhed  with  an  appofite  fim- 
bria. Thefe  defcend  into  the  lower  anterior  horns  of 
the  ventricles ; and  at  laft  terminate  outwards  by  a fort 
of  convex  fulcated  end,  imprinted  by  the  gyri  of  the 
brain ; and  terminated  by  a foot,  having  as  it  were 
fouT-furrows,  whence  the  name  of  hippocampus,  which 
externally  are  covered  by  exceeding  thin  medullary 
plates,  bur  are  inwardly  of  a cortical  fubftance.  At  the 
beginning  of  the  divifion  of  the  foot  of  the  hippocam- 
pus, the  tmnia  ends  in  two  white  ftris,  a long  and  a 
fhort  one,  inferted  into  this  foot  and  into  the  brain,  or 
one  inferted  into  the  inmoft  part  of  the  unguis.  A like 
protuberance  is  continued  in  the  pofterior  horn  of  the 
ventricle,  crooked  inwards  at  its  extremity  like  the  claw 
of  a bird,  to  which  a continuous  column  occupies  the 
hinder  part  of  the  bafis  of  the  horn  of  the  defeending 
ventricle,  which  is  continued  with  the  corpus  callofum. 
Betwixt  the  departing  pofterior  crura  of  the  fornix,  the 
medullary  portion,  which  is  behind  the  middle  plexus 
of  the  ventricles,  and  painted  with  tranfverfe  and  pal- 
raated  flreaks,  is  called  the  pfalterium  or  harp. 

CCCXLVII.  Within  the  anterior  or  lower  part  of 
VoL.  I.  O each 

This  cavity,  which  I ufe  to  call  vintrkulum  ftpti  lucieJi,  com- 
tnunicates  with  no  other  ventricle  of  the  brain.  1 have  feen  it  won- 
derfully dilated  in  an  internal  hydroccphalui,  containing  two  dramE 
•f  fluid. 
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each  of  the  ventricles,  begins  the  vafcular  plexus,  called 
choroides,  included  in  the  pia  mater  only,  it  lying  naked 
in  the  reft  of  the  cavity  of  the  (kull,  made  up  ot  a great 
many  fmall  arteries  CCCXVll,  CCCXVIII.),  together 
with  little  veins  originating  from  the  larger  trunk 
(CCCXXV.);  all  which  numerous  veffcls,  joined  to- 
gether by  the  pia  mater,  referable  a curtain  varioufly 
folded.  With  thefe  are  intermixed  many  fmall  pellu- 
cid glandules  of  a round  figure,  refembling  hydatids. 
It  afeends  from  the  bafts  of  the  brain,  through  the  de- 
fending horn  of  the  ventricle,  and  thus  is  dilated  as  it 
goes  upward  ; bur,  thence,  becoming  narrower,  it  goes 
on  with  the  optic  thalamus,  to  the  pofterior  extremity 
of  the  feptum  lucidum.  When  thofe  plexufes  have 
reached  the  anterior  extremity  of  the  thalami,  being 
afterwards  rtflefled  and  united  together  into  one  very 
large  vafcular  plexus,  they  gradually  defend  through 
the  crevice  of  the  third  ventricle  as  far  as  the  pineal 
glandula,  and  then  are  continued  it. to  the  pia  mater  of 
the  pofterior  lobes  of  the  biain.  From  this  ple’xus, 
doubtlefs,  proceeds  the  internal  warmth  of  the  brain, 
with  its  exhalation  and  inhalation.  But  the  choroidal 
plexufes  become  very  broad  where  the  anterior  ven- 
tricles of  the  brain  begin  to  defend  ; and  thence,  con- 
tratfting  gradually  downward,  they  projeft  their  extre- 
mities to  the  ends  of  the  anterior  ventricles,  covered 
only  W'ith  the  pia  mater. 

CCCXLVIII.  Betw'ixt  the  thalami,  applied  one  to  the 
other  almoft  with  a plain  furface,  there  is  a natural 
fiffure  terminating  the  crura  of  the  brain,  which  meet 
together  in  the  bafts  of  the  fkull ; and  this  is  called  the 
third  ventricle.  It  leads  by  a declivity,  like  a funnel, 
forward  into  a concave  column  j which  though  hollow' 
in  brutes,  is  yet  evidently  lefs  tubular  in  man,  and  con- 
nected to  the  pituitary  glandule. 

CCCXLIX.  This  is  comprefied  on  both  ftdes,  ftmple, 
of  uncertain  ftructure  ; on  the  anterior  part  almolt, 
round,  and  of  a reddifh  colour  j cn  the  pofterior,  cine- 

ritious, 
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ritious,  broad  tranfvcrfeiy,  covered  with  the  pla  mater 
of  the  brain:  it  lies  upon  the  proper  impreflion  of  the 
fella  turcica,  and  fcems  to  be  a kind  of  appendix  to 
the  brain. 

CCCL.  Backward,  the  thalami  are  conjoined  toge- 
ther in  the  bottom  of  the  ventricle,  by  a medullary  faf* 
cia,  or  pofterior  cdmmiffure,  and  by  a fmaller  tranf- 
verfe  chord;  from  which  a crooked  white  ftreak  goes 
out  on  both  fides  in  the  upper  part,  which  lofes  itfelf 
in  the  double  centre,  in  the  anterior  commiflfure,  and 
fometimes  in  the  crus  of  the  fornix.  On  the  fore  and 
upper  part,  the  thalami  fpring  out  of  a protuberance, 
which  is  formed  by  the  triangular  fornix  lying  between 
the  two  thalami. 

CCCLI.  This  little  eminence  feparates  the  upper 
triangular  cavity  of  the  third  ventricle,  filled  up  with 
the  fornix,  from  the  inferior  calamus  feriptorius,  infuch 
a manner,  that  the  cavity  is  continued  both  from  the 
anterior  and  poflerior  extremity  of  the  third  ventricle, 
from  the  top  to  the  bottom.  But  even  the  anterior 
commifTure  is  a medullary  ftreak  which  unites  the  tha- 
lami before  the  anterior  crura  of  the  fornix. 

CCCLII.  Again,  behind  the  thalami,  thofe  tranfverfe 
figured  eminences  of  the  medulla  meet  together,  which 
conjoin  the  medulla  of  the  right  and  left  poflerior  lobes 
of  the  brain.  In  this  part,  backward,  arc  cut  out  four 
oval  eminences,  which  are  outwardly  fmaller,  called  the 
nates  and  tejles^  and  which  are  of  a fubftance  inwardly 
cortical,  but  outwardly  medullary.  Upon  thefc  is  feated 
a cortical  glandule,  fomewhat  oval  and  conical,  fpread 
with  many  Imall  vefTels,  into  which  the  choroide  plexus 
here  degenerates  : this  is  the  pineal  glandule  fo  much 
celebrated,  and  fo  frequently  difeafed,  and  joined  to  the 
brain  by  fmall  foot-ftalks  fent  into  the  linca  alba  thro* 
the  thalami  in  their  paffage  forwards  Between  this 
eminence,  on  which  thefc  four  protuberances  are  cut 
out,  and,  the  crura  of  the  oblong  m.-  dulla,  paffes  a groove 
or  channel  in  the  famo  direftion  from  the  third  to  the 
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fourth  ventricle,  manlfeftly  open,  refembling  an  aque- 

dua 

CCCLIII.  The  whole  medulla  of  the  brain  is,  in  its 
lower  part  or  bafis,  colleded  together  into  two  very 
thick  comprefled  columns,  diftinguiftied  in  their  furfacc 
by  a line  running  according  to  their  length  ; w'hich  have 
internally  a cortical  fubftance,  and  are  the  crura  of  the 
brain.  Thefe,  meeting  together  backwards,  are  cover- 
ed by  the  fubjacent  crura  of  the  cerebellum,  and  are 
inferred  by  apparent  ftrata  of  fibres  into  the  pyramidal 
bodies  of  the  medulla  oblongata;  and  with  the  other 
deeper  fibres,  which  feparate  the  inner  tranfvcrfe  fibres 
that  come  from  the  cerebellum  from  the  preceding, 
meet  together  with  the  medulla  cerebelli  to  make  up 
the  beginning  of  the  medulla  oblongata. 

CCCLIV.  The  cerebellum,  as  it  is  lefs,  fo  it  is  more 
limple  than  the  brain.  It  has  tw'o  lobes,  but  no  where 
deeply  parted,  united  above  and  below  in  their  centre 
to  a ring  of  the  fame  fabric  with  itfclf,  called  the  ■vermis, 
at  the  fide  of  w^hich  there  is  a fmooth  eminence  of  the 
fame  nature  with  the  cerebellum  itfelf.  This  part  of 
the  encephalon  contains  a great  deal  of  the  cortex,  with 
a lefs  proportion  of  medullary  fubftance.  And  here 
likewife,  the  cortex  is  placed  in  the  circumference,  but 
marked  with  gyri  or  convolutions,  which  are  rather  pa- 
rallel to  each  other,  fo  as  to  form?  circles.  Thus  the 
fmall  lobules  or  portions  are  diftinguilhed,  but  not 
deeply,  and  afterwards  fend  out  each  of  them  their 
medulla;  which  is,  by  degrees,  fo  collected  together  in 
rays  or  branches,  meeting  in  one  trunk,  that  the  whole 
reiembles  the  figure  of  little  trees.  This  medulla,  col- 
lected together  into  the  large  crura  of  the  cerebellum, 
and  marked  in  the  inner  part  with  ferrated  cortical  lines, 
interwoven  with  one  another,  hath  a threefold  termina- 
tion. One  part  afeends  towards  the  bafis  of  the  nates, 
where  it  joins  with  the  medulla  of  the  brain  under  the 
teftes;  bur  the  right  and  left  parts  of  it  are  joined  to 

each 

So  called  by  Sylvius,  as  the  jugum  itfclf,  under  which  runs  the 
pons  Sylvii. 
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each  other  by  a tranfverfe  medullary  ftria  behind  the 
natv  s.  From  this,  fome  diftinft  fibres  afcend  outwards, 
and  join  themfelves  to  the  tranfverfe  ones  of  the  bridge. 
Brfween  thefe  firfl  procelTes  of  the  cerebellum,  is 
flretched  a medullary  lamina,  behind  the  fourth  ven- 
tricle, fending  forth  fibres  beyond  the  procefs.  Ano- 
ther portion  defcends  into  the  fpinal  medulla,  and  ter- 
minates in  peculiar  nail-like  protuberances,  which  are 
each  anonymous,  and  have  other  cortical  portions  near 
them.  A third  portion,  which  is  larger,  and  finuated 
in  the  middle,  goes  tranfverfely  downward  under  the 
crura  of  the  brain,  which  it  embraces  ; and  by  twice 
intermixing  alternately  with  their  tranfverfe  medullary 
fibres  (CCCLII.),  it  is  in  a great  meafure  confounded 
together  with  them. 

CCCLV.  Thus  is  produced  from  the  crura  of  the  brain 
defcending  above  thofe  of  the  cerebellum,  and  from 
the  medulla  of  the  cerebellum  tranfverfely  furrounding 
that  of  the  cerebrum,  the  pons,  at  firfl  almoft  oval, 
but  more  blunted  on  both  fides,  depreffed  in  the  mid- 
dle, and  inferibed  on  all  fides  with  tranfverfe  fibres. 
Then  the  medulla  oblongata,  continuous  to  the  pons, 
is  internally  variegated  and  ftreaked  with  a fubflance  like 
the  cortex,  and  defcends  of  a conical  fhape,  inclined  to 
the  great  foramen  in  the  occiput.  This  medulla  has 
two  pair  of  tubercles  before  the  pons ; the  outermofi: 
of  the  figure  of  an  olive,  and  the  innermoft  of  a pyra- 
midal fhape,  for  they  leffen  downward  like  a cone  ; and 
thefe  are  immediately  divided  by  a fulcus,  through 
which  the  pia  mater  enters.  But  betwixt  that  medulla 
and  the  wmrm-like  procefs  of  the  cerebellum,  is  formed 
a cavity,  limited  by  the  four  leffer  proceffes,  which  as 
they  afcend  or  defeend  is  at  firfl  narrower;  but  above 
the  tubercle  (CCCLIV.)  it  grows  broader,  and  is  of  a 
rhomboidal  figure  ; it  is  called  the  fourth  ventricle.  It 
is  fhut  in  its  back- part  by  the  valvula  magna,  or  a me- 
dullary velum,  uniting  the  proceffes  going  from  the 
cerebellum  to  the  nates  and  vermis,  and  tranfverfe 
ftria  lying  under  the  tefles,  and  fliutting  the  ventricle 
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behind  (CC  'I. IV.)  This  ventricle  has  a moderately 
large  fulcus  or  furrow,  having  fwelled  lips  on  each  fide 
infcribedon  the  medulla  oblongata,  andanf^ering  to  the 
canal  that  is  covered  by  the  nates  and  teffes,  called  the 
aqueduct  (CCCXLVlll.)  In  this  laft  ventricle,  as  well 
as  in  the  foregoing,  is  lodged  the  plexus  choroides,  only 
lefs  in  bulk,  together  with  an  upper  fulcus  called  calamus. 
Each  of  thefe  fulci  is  continued  down  along  the  me- 
dulla fpinalis,  both  in  its  anterior  and  pofterior  fide  ; 
more  evidently  in  the  former,  but  lefs  fo  in  the  latter. 
Tranfverfe  fibres  are  detached  in  its  upoer  part  from  the 
right  to  the  left  fide,  both  of  the  medulla  oblongata  and 
fpinalis.  But  two  or  three  of  the  tranfverfe  fircaks  that 
arife  from  the  eminences  which  intercept  a fulcus,  are 
inferred  into  the  foft  part  of  the  acouftic  nerve  ; others 
go  to  the  eighth  pair,  and  others  of  the  fame  kind 
afeend  to  the  crus  of  the  cerebellum. 

CCCLVl.  All  the  medulla  of  the  brain  and  cere- 
bellum goes  out  from  the  fkull,  througli  particular 
openings,  to  the  parts  to  which  it  is  dellined.  The 
fmaller  bundles  of  this  medulla  we  call  nerves;  but 
the  larger,  defeending  through  the  fpine,  we  call  the 
medulla  fpinalis,  which  is  a continuation  of  th.it  called 
oblongata  (CCCLV.)  But  the  nerves,  which  are  bundles 
of  the  medulla,  and  very  foft  in  their  origin,  are  com- 
pofed  of  llraight  parallel  fibres  in  diliincl  threads. 
Thefe  nervous  cords,  after  they  have  gone  forward 
fome  leng:h,  covered  with  the  firm  pia  mater  of  a red- 
dilli  colour,  are  afterwards  united  into  a more  tough  or 
permanent  {fring;  and  then,  conjoined,  divided,  and 
in  the  neighbourhood  of  others  like  themfilves,  they 
haften  through  a cellular  texture  to  their  proper  open- 
ing in  the  dura  mater,- and  thence  tun  down  through 
the  intervals  of  the  channels  formed  by  that  mem- 
brane, till  they  meet  with  an  opening  in  the  ikull,  out 
of  wfiich  they  pafs  through  the  membranous  funnel  of 
the  dura  tnater.  'fhe  nerve,  having  arrived  without 
the  flcuU,  is  commonly  furrounded  by  the  dura  mater, 
fo  as  to  become  very  folid  and  firm.  Thus  it  is  in  the 
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optic  nerve,  in  the  fifth  pair,  and  in  others ; but  in 
fome  again  there  docs  not  appear  to  be  any  dura  mater 
furrounding  the  nerve,  as  in  the  olfadory  nerves,  in 
the  foft  portion  of  the  auditory  nerve,  and  the  interco- 
ftal.  The  nerves  now  dcfcend  naked  or  lefs  fenced 
betwixt  the  mufcles,  detaching  their  cords  or  threads 
of  which  they  are  compofcd,  and  are  ftill  made  up  of 
the  medulla  covered  by  the  pia  mater.  Many  fmall 
threads  of  this  kind  are  joined  together  into  larger, 
by  the  union  of  the  celiular  fubflance  that  furrounds 
them,  through  which  run  many  fmall  arteries  and  veins 
intermixed;  and  fometimes  fat  itfclf  is  therein  lodged. 
But  in  general  the  outer  covering,  common  to  the 
whole  nervous  bundle,  is  either  derived  from  the  dura 
mater,  or  at  leafl  is  a hard  plate  of  the  cellular  fub- 
Itance,  wherein  all  the  fmaiier  threads  are  contained 
and  united  into  one  nerve,  often  rdembling  a true 
membrane. 

CCCLVII.  It  is  common  to  all  the  nerves  of  the  head 
to  arife  and  pafs  out  from  the  lower  part  of  the  medulla 
of  the  brain  or  cerebellum®^.  Ihe  olfactory  nerve  arife 

O with 

The  real  origin  of  the  nerves  of  the  brain  is  placed  now  beyond 
difpute,  fince  the  elegant  tables  of  Santorinus  and  of  the  learned  Som- 
mering  were  publifhed,  with  which  the  celebrated  Camper  agrees  in 
his  Tables,  which  are  not  yet  come  out,  and  with  Mayer  alfo.  Nature 
herfelf  has  divided  all  the  nerves  in  the  animal  body  mto  three'clalTes ; 
the  firft  of  which  contains  the  nerves,  whofe  origin  is  from  the 
brain,  coming  through  the  foramina  of  tite  cranium  ; I fimply  call 
thefe  the  nerves  of  the  cranium.  The  fecond  comprehend  the  greater 
number  of  thofe  fent  from  the  fpinal  marrow,  which  I call  fpinal  nerves: 
and  the  third  contains  only  a few,  which  arc  compoled  of  others,  and 
might  be  called  mixt,  if  there  was  need  of  a particular  name.  To 
this  belongs  the  accefTorius,  which  is  a true  fpinal  one  ; the  great 
fympathetic,  a very  complicated  nerve  ; and  the  phrenic  and  fplanch- 
nic.  Nobody  will  call  in  queftion  the  limits  and  attributes  of  the 
fpinal  nerves  fince  the  time  of  the  greata  natomitc  Baron  de  Afch  ; 
but  it  is  certain,  that  the  real  nuinber  of  the  nerves  of  ilie  firll  clafs 
was  not  determined  before  the  famous  Summering,  who  firft  de- 
vulged  the  opinion  of  Itis  mafter.  For  inde'd,  if  we  confider,  with- 
out regard  to  the  parts,  the  rife,  nature,  defeent,  and  termination 
of  the  portio  duia  of  the  levcnth  pair,  then  the  proper  pair  of 
nerves,  we  ought  to  make  the  eighth  there,  and  to  diftinguiih  it  by 
the  name  of  communicant  faciei.  All  which  are  next  in  order,  be- 
long 
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with  lateral  fibres  from  the  interval  betwixt  the  anterior 
lobe  of  the  brain,  but  with  direft  fibres  from  the  me- 
dulla of  the  anterior  lobe  itfelf.  A great  part  of  the 
optic  nerve  fprings  from  the  thalami  (CCCXLV.),  but 
fome  part  likewife  from  the  crus  of  the  brain,  while  the 
nerves  decuflate  through  its  fubftance.  The  third  arifes 
from  the  lo-weft  crus  of  the  medulla  of  the  brain  be- 
hind the  mammillary  bodies.  The  fourth,  which  is 
either  fimple  or  trifid,  fends  a procefs  from  the  fide  of 
the  cerebellum  to  the  teftes.  The  fifth  arifes  plainly 
from  the  peduncles  of  the  cerebellum  itfelf®®.  The 
fixth  out  of  a fulcus  (CCCLIV.)  deep  from  the  bottom 
of  the  pons  betwixt  that  and  the  medulla  oblongata. 
'J'he  feventh  arifes  with  one  part  fofter  from  the  me- 
dulla oblongata,  and  by  two  tranfvcrfe  ftricE,  from  the 
fourth  ventricle  itfelf;  and  with  another  part  harder 
from  that  portion  of  the  crus  of  the  cerebellum  which 
lies  next  the  pons  ‘°°.  The  eighth  nerve  arifes  from  the 
interval  betwixt  the  olivary  and  pyramidal  bodies  or 
protuberances ; and,  according  to  the  obfervation  of 
other  eminent  anatomifls,  from  the  fourth  ventricle  like- 
wife. The  ninth  arifes  from  the  corpora  olivaria  and 
pyramidalia.  The  tenth,  by  reafon  of  its  double  root, 
is  reckoned  a nerve  of  the  neck,  going  out  with  an  arch, 
in  company  with  the  upper  and  lower  adjacent  nerve. 

There 

long  to  tlie  medulla  oblongata  ; the  firft  pair  of  wlilch  is  the  glofib- 
pharyngEeus  ; fecond,  the  vagus ; third,  the  lingualis  medius,  and  then 
hegin  the  piiiales,  iurnilhed  with  a double  root  and  ganglion  ; the 
tirit  of  vt'hich  is  the  celebrated  pair  of  Afch,  denominated  the  tenth 
by  Willis. 

By  my  experiments  it  confills  evidently  of  a double  portion;  the 
minor  or  anterior,  comoofed  of  trom4to  6 nervous  fafcIcuH,  and  anfing 
from  the  upper  and  higtc  part  of  the  foot-ftalk  ; the  greater,  or  pofte- 
nor  and  interior,  made  up  of  34  to  50  fafciculi,  and  nfing  from  the 
middle  line  of  the  fooi-Uaik  ; a defeription  of  which  1 inferied  in  the 
GottenburgCi  mmentaris,  as  well  as  the  famousanatomiftSommcring. 

>00  Tiiere  are  three  portions  of  nerves,  which  are  commonly 
taken  in  under  the  feventh  pair  : a,  the  communicans  faciei,  or  the 
portio  dura,  which  we  may  alfo  call  the  fmall  fympstlietic  ; /,  a 
new  intermediate  portio;  c,  the  auditory  or  acoultic  properly  fo  called. 
They  are  clearly  reprefented  by  my  ingenious  pupil  Soramcrlng, 
'Tab.  2. 


Ch.XL  brain  and  nerves.  209 

There  is,  therefore,  no  nervous  branch  that  arifcs  pro- 
perly from  the  cerebellum,  unlefs  it  be  the  fifth : for 
the  anterior  nerves,  the  olfadlories,  optics,  and  third 
nerve,  come  from  the  brain  only  ; anv1  all  the  reft  from 
thofe  parts  where  the  medulla,  both  of  the  brain  and 
cerebellum,  is  conjoined. 

CCCLVill.  The  fpinal  medulla  is  a kind  of  very  foft 
medullary  rope  or  appendix  to  the  encephalon,  conti- 
nued down  from  the  medulla  oblongata,  as  low  as  the 
fccond  vertebras  of  the  loins.  In  the  neck  its  anterior 
and  pofterior  fides  are  flat,  laterally  convex,  but  in  the 
back  it  is  fquare.  It  is  largeft  where  it  goes  out  from 
the  head  ; from  thence  it  is  fmaller  in  the  top  of  the 
neck  ; in  the  lower  part  it  is  larger  j but  fmaller  again 
through  almoft  the  w’hole  back  ; thicker  in  the  lower, 
oval,  and  conical  part  of  it ; and  laftly  it  ends  in  tu- 
bercles. The  pia  mater  is  a proper  integument  to  this 
part  as  well  as  to  the  brain,  fince  it  enters  the  foremoft 
fiflure  deeply,  and  divides  the  medulla  almoft  into  two. 
The  cortical  fubftance  which  lies  within  it  is  obfeure.  It 
has  an  anterior  artery  produced  in  the  fkull,  from  the 
branches  of  the  vertebrals.  This  artery  is  retrograde, 
and  defeends  through  the  whole  length  of  the  pia  ma- 
ter, perpetually  making  alternate  finuous  flexures,  which 
. form  inofculations  about  many  but  not  all  of  the 
nerves,  with  branches  of  the  vertebral,  intercoftal, 
lumbar,  and  facrolumbar  arteries;  till  at  laft,  being 
covered  with  a peculiar  coat  from  the  pia  mater,  it 
goes  out  and  difappears  at  the  coccyx.  In  like  man- 
ner the  two  pofterior  arteries,  which  are  lefs,  arife  and 
are  diftributed  from  the  lower  arteries  of  the  cerebel- 
lum, and  are  more  ferpentine,  and  frequently  inofeu- 
lated  among  themfelves.  The  fpinal  veins  defeend,  to- 
gether with  the  arteries,  from  the  brain  itfelf,  fending 
out  branches  in  like  manner  on  each  fide,  which  ac- 
company the  nerves  like  fo  many  circular  finufes,  fixed 
in  the  dura  mater,  and  correfponding  to  the  number 
of  the  vertebrae ; all  which  fo  communicate  one  with 
another,  that  each  has  on  all  fides  a dired  confent 

both 
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both  wUh  the  uppefmofl;  and  lowermoft ; and,  after 
having  fent  out  branches  that  join  the  vertebral,  inter- 
eortal,  and  lumbar  veins,  they  unite  with  tbofe  of  the 
facrum.  '1  he  uppcrmoft  of  thefe  finufes  inofculates 
with  the  anterior  occipital  finufes  (CCCXXXII.) 

CCCLIX.  But  there  is  another  covering,  not  fpread 
with  any  veffels,  which  furrounds  the  fpinai  medulla 
loofely  and  at  a diflance,  and  is  pretty  firm,  of  a watery 
elearnefs,  called  arachno'ides ; and  which  being  longer 
than  the  pia  mater,  is  extended  to  the  bottom  of  the  os 
facrum,  where  the  nerves,  only  defcending  from  the 
medulla,  are  collected  by  it  into  a fafciculus.  But  in 
what  manner  it  goes  our,  together  with  the  nerves,  has 
not  hitherto  been  deferibed.  Between  that  membrane 
and  the  dura  mater  there  exhales  a vapour,  which  is 
frequently  condenfed  into  a reddifh  water,  and  produ- 
ces a true  dropfv. 

CCCLX.  Laflly,  the  dura  mater,  belonging  to  the 
fpinai  medulla,  and  continued  from  that  of  the  cerebel- 
lum, furrounding  the  arachnoides,  and  from  thence 
defcending  to  the  bottom  of  the  os  facrum,  being  lar- 
ger at  its  beginning,  at  the  bottom  of  the  neck,  and  at 
the  loins,  but  flenderer  in  the  back,  and  being  connec- 
ted ultimately  by  many  ligaments  to  the  os  facrum,  it 
at  laft  difappears  in  a llender  cone.  As  the  nerves  pafs 
cut  through  this  membrane,  it  gives  them  an  external 
covering  ; and  directly  thickens  or  fwells  with  them  in- 
to a ganglion,  or  hard,  oval,  red di Hi -coloured  knot. 
To  this  hard  covering  of  the  dura  mater  internally  ad- 
heres a ligament  denticulated  at  the  interval  of  each  of 
the  nerves,  w'hich  arifes  from  the  (kull  near  the  courfe 
or  palfage  of  the  ninth  pair  of  nerves,  tying  the  arach- 
noides to  the  dura  mater  by  triangular  produftions  in 
each  of  the  intervals  of  the  nerves,  and  betwixt  the 
anterior  and  pofterior  bundles  of  the  fpinai  nerves  down 
to  the  bottom,  and  twelfth  vertebra  of  the  back.  Ex- 
ternally there  is  a fort  of  fat  furrounds  the  dura  ma- 
ter, and  alfo  lines  internally  the  covering  of  the  verte- 
brae of  the  fpine ; which  by  this  means  are  fo  adapted 
like  a tube  to  the  medulla  fpinalis,  that  the  latter  is 
i not 
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not  liable  to  be  compreffed  by  the  bending  of  it  in  any 
pofuion 

CCCLXI.  The  fibres  of  the  fpinal  medulla,  in  drop- 
fical  fubjefls  and  in  brute  animals,  appear  very  diftinft. 
Thefe  medullary  fibres  go  out  from  the  whole  anterior 
and  pofterior  fides  of  this  long  apoendix ; after  which, 
the  anterior  cords  are  commonly  wrapt  up  in  the  pia 
mater,  in  which  they  converge  together  like  rays  into 
a larger  fafciculus  ; to  w’hich  alfo  join  fimilar  threads  in 
another  bundle  from  the  pofitrior  fafciculi  joining  to-< 
gether  into  one  nerve,  which,  palling  out  through  the 
holes  of  the  dura  mater,  produces  a nerve  betwixt  each 
two  vertebise.  I befe  vertebrae  are  about  30  in  num- 
ber. In  the  neck,  numerous  radiated  nervous  fibres 
compofe  one  large  and  almofl;  tranfverfe  nerve.  In  the 
back  they  defeend,  in  general,  of  a fmaller  fize ; but  fo 
that  the  lower  and  larger  ones  are  commonly  joined 
clofe  to  one  another.  The  large  and  long  lumbar  ones 
join  to  form  the  cauda  equina.  The  lowcft  nerves  of 
the  os  facrurn  are  the  leait,  the  uppermofl:  ones  large. 
Many  of  the  dorfal  nerves,  together  with  the  lumbar 
ones,  and  thofe  of  the  os  facrurn,  covered  with  their 
proper  membrane  from  the  pia  mater,  accompanied 
with  their  arteries,  and  inclofed  in  the  arachnoides,  make 
up  that  rope  which  is  called  the  cauda  equina. 

CCCLXIl  Thole  nerves  are  afterwards  diftributed- 
to  all  parts  of  the  body  in  a manner  very  complex,  and 
not  here  to  be  deferibed.  But  we  muff  not  omit  to  ob- 
ferve,  that  all  the  fpinal  nerves,  except  one  or  two  in. 
the  neck,  have  both  an  anterior  and  pofferior  trunk. 
This  is  only  fent  to  the  mufcles.  It  produces  a nervous 
root;  which  joining  the  otner  adjacent  nerves,  and  ha- 
ving  given  a final!  circle  that  proceeds  from  the  fixth 
nerve  of  the  brain  and  the  fecond  branch  of  the  fifth, 
comes  through  the  ptcrygoidc  canal,  and  forms  one  of 
the  principal  nerves  of  ihe  human  body;  which,  com- 
municating with  almolt  all  the  other  nerves  of  the  whole 
fyitem,  fends  out  nervous  branches  to  the  heart  and  all 
the  vifeera  of  the  abdomen.  The  fame  has  as  many 
ganglia  as  roots  from  the  medulla,  unlefs  where  many 

of 
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of  them  join  into  one  ganglion.  It  communicates  in 
various  places  with  the  crural,  brachial,  and  diaphrag- 
matical  nerves,  alfo  with  the  par  vagum  and  ninth  pair 
of  nerves.  The  other  primary  or  capital  nerve  is  the 
eighth  or  vague  nerve^  arifing  from  the  brain,  and  join- 
ing itfdf  to  the  intercoflal  in  the  bottom  of  the  neck, 
in  the  thorax,  and  in  the  abdomen:  this  paffes  out  of 
the  ikull  in  three  cords ; of  which  the  larger  fends 
branches  to  the  larynx,  gula,  lungs,  and  the  cardiac 
plexus  itfelf  (XCIX),  alfo  to  the  oefophagus,  ftomach, 
and  liver.  'Ihe  third  of  thefe  is  the  phrenic  nerve,  ari- 
fing from  moll  of  the  lower  nerves  of  the  neck  and 
arms ; and  fometimes,  being  increafed  from  the  root 
of  the  fpinal  nerve,  it  defcends  by  the  fide  of  the  peri- 
cardium,  and  inferts  itfelf  into  the  upper  face  of  the 
diaphragm  ; but  below  it  receives  nerves  from  the  great 
plexus  of  the  intercoftal  nerve.  Laftly,  the  accejjory 
nerve,  arifing  by  many  fmall  roots  from  the  fix  or  feven 
iippermoft  polterior  nerves  at  the  neck,  and  from  the 
medulla  oblongata,  joins  the  nerve  of  the  eighth  pair 
going  back  again  into  the  Ikull,  and  feems,  by  this 
means,  to  make  a confent  betwixt  that  important  nerve 
and  the  fpinal  medulla.  Moreover,  the  nerves  of  the 
limbs  have  at  their  origin  plexufes  or  knots,  and  are,  on 
account  of  their  length,  harder  and  firmer  in  their  lub- 
llance,  and  much  larger,  than  the  great  nerves  which 
go  to  the  vifcera  : thole  which  go  to  the  hand,  arife 
from  the  four  lower  nerves  of  the  neck  and  firit  of  the 
back  ; but  thofe  of  the  lower  extremity  from  the  nerves 
of  the  loins  and  os  facruin. 

CCCLXIV.  The  nerves  divide  into  branches  like  the 
blood- veffels,  but  in  acute  angles,  and  often  inacourfe 
rnanlfefily  retrograde,  growing  gradually  fofter  and  lefs 
in  bulk,  though  fometimes  they  become  thicker  as  they 
recede  from  the  brain,  till  at  length  their  ultimate  ex- 
tremities, v.'hich  are  feldom  vifible,  feem  to  terminate 
in  a pulp,  by  depofiting  the  firm  integuments  with 
which  they  were  covered,  after  the  manner  which  we 
obferve  in  the  optic  nerve.  But  the  redfilineal  courfe 
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of  the  fibres,  continued  from  the  brain  itfelf,  is  fuch, 
that  it  is  never  broken  off  by  the  clivifion  or  fplltting  of 
a nerve  into  fmaller  threads,  which  only  recede  from 
each  other  by  an  opening  of  the  cellular  fubflance  that 
tied  them  together.  This  appears  from  the  diforders, 
whieh  are  determined  not  to  all,  but  only  to  fome  fingle 
parts  by  injuries  of  the  brain ; as  a lofs  of  the  voice, 
deafnefs,  dumbnefs,  and  palfies  of  particular  mufcles 
They  are  connected  in  their  courfe  by  the  cellular  fub- 
ftance  to  the  adjacent  parts,  but  have  hardly  any  clafli- 
city ; whence  they  do  not  fly  back  after  being  divided, 
but  only  expel,  by  the  contra<flion  of  their  integuments, 
the  foft  medulla  which  they  include  But  though  they 
are  irritated  ever  fo  much,  they  are  neither  contracted, 
nor  are  they  rendered  fliorter  during  the  motion  of  the 
mufcles  which  they  produce.  A great  many  nerves  are 
fent  into  the  mufcles  ; many  of  them  go  to  the  fkin  y 
but  fewer  to  the  vifeera,  and  feweft  of  all  to  the  lungs’®^; 
none  at  all  to  the  dura  and  pia  mater,  arachnoides,  ten- 
dons, capfules,  and  ligaments,  and  laftly  the  whole  fe- 
condary  membranes.  They  make  frequent  inofcula- 
tions  with  each  other,  or  one  trunk  gives  off  many 
branches : and  principally  from  the  conjunction  of  thefe 
branches  the  nervous  ganglia'  are  formed  ; i.  e.  hard 
nervous  tumours,  for  the  mofl  part  replenifhed  with 
blood-veffels,  and  included  in  a firm  membrane,  but  of 
a ufe  and  ftrudure  as  yet  not  certainly  known,  in  which 
the  flraight  courfe  of  the  nervous  fibres  is  interrupted. 
The  nerves  of  the  fenfes  alone  are  excepted  from  thefe 
ganglia  or  knots,  together  with  the  eighth  pair ; but 
they  feem  in  a manner  effenrial  to  the  phrenic  nerves, 
to  the  fifth  pair,  to  thofe  of  the  limbs,  to  the  fpinal  and 

to 

The  want  of  fmell,  fight,  and  hearing,  Is  incurable,  if  the 
nerves  are  comprefied  or  deftroyed  by  tiMiours,  fcirrtii,  and  in  par- 
ticular venereal  ulcers,  arifing  in  that  part  of  the  brain  where  the 
nerves  come  out. 

More  nerves  manifeftly  enter  the  organs  of  fenfe  than  the 
mufcles. 

It  is  very  certain  that  the  lungs  are  fupplied  with  more 
nerves  than  the  fpleen,  uterus,  and  other  vifeera. 
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to  the  intercoftal  nerves,  which  laft  are  truly  fpinal 
nerves. 

CCCLXV.  Thus  far  we  are  taught  by  anatomy  con- 
cerning the  brain  and  nerves ; it  now  remains  only 
that  we  explain  the  ph)fiological  ufes  of  thefe  parts. 
Every  nerve,  therefore,  that  is  irritated  by  any  caufe, 
produces  a fharp  fenfe  of  pain.  But  we  muft  reckon 
the  mind  to  be  changed,  when  any  change  happens  to 
the  body.  R is  the  medullary  part  of  the  nerve  which 
feels  the  pain.  If  the  nerve  was  endued  with  any  pe- 
culiar fenfe,  that  fenfe  perifhes  when  the  nerve  is  com- 
prefled  or  diflefted:  the  fenfes  of  the  whole  body  are 
loft  by  a compn  ffion  of  the  brain;  and  of  thofc  parts 
whofe  nerves  originate  below  the  feat  of  preffure,  if  you 
comprefs  the  fpinal  marrow.  If  certain  parts  of  the 
brain  are  comprrfled  from  which  particular  nerves  a- 
rift,  then  thofe  fenfes  only  are  lofl  which  depend  on  the 
nerves,  as  the  fighr  or  hearing.  Thofe  parts  of  the 
body  which  receive  many  nerves,  as  the  eyes  and  pe- 
nis, have  the  mofl:  acute  fenfation  ; thofe  have  leaf!  fen- 
fibillty  which  receive  few  nerves,  as  the  vifeera  ; and 
thofe  which  have  no  nerves,  as  the  dura  mater,  ten- 
dons, ligaments,  fecundines,  broad  bones,  and  carti- 
lages, have  no  fenfation. 

CCCl.XVI.  It  is  therefore  evident,  that  all  fenfation 
arifes  from’the  impreflion  of  an  adive  fubftance  on  fome 
nerve  of  the  human  body  ; and  that  the  fame  is  then 
reprefented  to  the  mind  by  means  of  that  nerve’s  con- 
nedion  w'ith  the  brain.  But  this  feems  to  be  falfe,  that 
the  mind  perceives  immediately  by  means  of  the  fenforia 
and  branches  of  the  nerves.  For  this  opinion  is  refuted, 
by  the  pains  felt  after  amputation,  the  ceflation  of  all 
pain  when  the  nerve  is  comprefled,  and  the  deftrudion 
of  the  fenfes  by  dileafes  of  the  brain.  And  that  the 
effed  of  the  fenfes  is  preferved  in  the  brain,  is  evident 
from  the  lofs  of  memory  which  follows  when  the  brain 
is  injured  or  comprefled;  alfo  from  the  delirium  which 
happens  in  fome  difcafes,  and  the  ftupor  and  fleepinefs 

which 
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which  happen  in  others.  We  have  already  obferved,. 
that  the  dura  mater  has  no  fenfation. 

CCCLXVII.  Another  office  of  the  nerves  is  to  excite 
motions,  even  the  moft  violent  ones,  in  the  mufeies. 
When  a nerve  is  irritated,  the  mufcle  to  whic^i  it  goes 
is  immediately  convulfed  ; or  if  it  fends  bi  anche.'  to  fe- 
veral  mufeies,  they  are  all  convulted  at  the  fame  time. 
This  happens  during  the  life  of  the  animal,  and  a littl-e 
after  its  death,  while  all  the  parts  arc  moifl.  Bv  a great 
irritation  other  mufeies  are  thrown  into  couvuh’ons, 
and  afterwards  the  whole  body.  Nor  is  it  iifceflarj 
that  the  nerve  ffiould  be  whole;  for  even  when  it  is  cut, 
an  irritation  of  it  will  excite  fimilar  motions  in  the  muf- 
cles.  On  the  other  hand,  when  a nerve  is  compreffed 
or  tied,  a palfy  follows;  for  the  mufeies  which  have 
their  nerves  from  that  one  lie  unmoved,  when  they  are 
commanded  by  the  will  to  a£t.  Ihey  alfo  recover  their 
motion  when  the  compreffion  is  removed,  provided  the 
nerve  has  received  no  hurt. 

CCCLXVllI.  But  the  medulla  of  the  brain  being  vei- 
licated  or  irritated  deeply  in  its  crura,  dreadful  convul- 
fions  enfue  throughout  the  whole;  and  this  without  any 
exception,  whatever  be  the  part  of  the  brain  fo  affeded; 
nor  is  there  any  difference  in  the  brain,  cerebellum,  or 
corpus  callofum.  The  fame  confequences  alfo  follow,  if 
the  fpinal  medulla  be  irritated.  But  if  the  encephalon  it- 
felt  be  compreffed  in  any  part  w'hatever,  there  follows 
thence  a lofs  of  fenfe  and  motion  in  foine  part  of  the 
body,  which  mud  be  the  part  whofe  nerves  are  de- 
tached from  the  affeded  orcompreflid  quarter  of  the 
brain.  This  is  clearly  evidenced  from  experiments 
which  have  been  made  on  particular  parts  of  the  brain 
difordered;  as  from  thofe,  for  inftance,  in  which  the 
origin  of  the  nerves  is  compreffed,  the  voice  is  loft; 
or  the  motion  of  one  arm  or  leg,  or  one  fide  of  the 
pharynx,  is  aboliffied.  But  in  the  injuries  of  the  fpinal 
medulla,  it  is  Itill  more  evident,  that  thofe  parts  which 
receive  their  nerves  arifing  from  the  place-  injured  in 
the  medulla,  are  either  convulfed,  if  that  be  irritated, 

or 
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or  rendered  paralytic,  if  it  be  comprefled.  But  when 
any  more  confiderable  or  large  portion  of  the  brain  fuf- 
fers  a compreffure,  either  from  blood,  w’ater,  fcirrhus, 
an  impadled  bone,  or  other  mechanical  caufcs,  the 
greatelt  partj  and  then  the  whole,  of  the  body  lofes  its 
power  of  motion ; of  thofe  organs  which  obey  the  will 
when  the  malady  is  in  a leffer  degree,  and  of  them  all 
when  it  is  greater ; all  which  diforders  ceafe  upon  re- 
moving the  comprelTing  caufe,  Laftly,  if  the  fpinal 
medulla,  entering  the  neck,  be  injured,  death  imme- 
diately follows  ; becaufe  from  thofe  parts  principally 
arife  almoft  all  the  nerves  of  the  heart  (XCIX.) 

CCCLXIX.  Thefe  things  being  confidered,  there 
feems  to  be  no  doubt,  but  the  caufe  of  all  motion  in 
the  human  body  arifes  from  the  brain  with  its  annex- 
ed cerebellum  and  fpinal  marrow;  and  that  it  thence 
proceeds  through  the  nerves  to  all  the  mufcular  parts  of 
the  body.  The  caufe,  therefore,  of  this  motion  cannot 
refide  in  the  parts  themfelves,  becaufe  otherwife  the 
moving  caufe  would  continue  to  a£l  after  being  feparated 
from  the  brain;  nor  would  it  be  increafed  by  irritating 
the  brain,  or  weakened  by  a compreffure  of  it. 

CCCLXX.  Whether  or  not  is  there  in  the  brain  any 
principal  part,  in  which  refides  the  origin  of  all  motion, 
the  end  of  all  the  fenfations,  and  where  the  foul  has  its 
feat  ? Whether  is  this  proved  by  the  frequent  obferva- 
tion,  that  the  fenfes  are  fometimes,  entire,  and  that  mo- 
tion likewife  remains,  though  the  brain  is  grievoufly  hurt  ? 
Is  it  in  the  corpus  callofum  ? Or  is  this  (hown  by  the 
greater  fatality  of  wmunds  or  difeafes  in  the  corpus  cal- 
lofum ? Is  this  body  fufficiently  connedled  with  the 
nerves?  Are  there  any  experiments  w'hich  deduce  from 
thence  the  fifth,  feventh,  and  other  nerves  ? Doth  not 
the  fame  or  even  greater  mortality  of  wounds  in  the 
medulla  fpinalis  prove  the  fame  thing  ? Yet  this  is  not 
the  feat  of  the  foul,  feeing,  though  it  is  compreffed  or 
even  deftroyed,  the  perfon  will  furvive  a long  time  with 
the  perfedt  ufe  of  all  his  fenfes.  Nay,  this  opinion  is 
oppofed  by  very  many  fadts:  birds  have  no  corpus  callo- 
fum ; 
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fum;  and  wounds  in  that  body  are  not  in  the  lead  more 
mortal  than  thofe  in  other  parts  of  the  brain,  as  appears 
from  undoubted  experiments. 

CCCLXXI.  But  the  power  of  the  cerebellum  is  not 
greater  in  exciting  the  vital  motions,  nor  are  the  vital 
and  animal  fundions  diftinft ; nor  does  the  cerebel- 
lum produce  the  nerves  of  the  heart  and  of  other  vital 
organs,  and  the  brain  thofe  which  go  to  the  organs  of 
fenfe  and  voluntary  motion.  From  the  cerebellum 
the  fifth  nerve  is  mod  evidently  produced  ; but  that 
goes  to  the  tongue,  pterygoide,  buccinator,  temporal, 
and  frontal  mufcles,  the  lap  of  the  ear,  the  eye,  the 
nodrils ; all  which  are  parts  either  moved  by  the  will, 
or  dedined  for  fenfe.  Again,  the  fame  nerve,  like 
the  eighth,  fends  vital  branches  to  the  heart  and  lungs, 
animal  and  voluntary  ones  to  the  larynx,  and  fenfitive 
ones  to  the  domach.  Again,  it  is  not  even  true,  that 
diforders  of  the  cerebellum  bring  on  fo  certain  and 
fpecdy  death.  For  certain  experiments,  even  of  our 
own  making,  fliow  that  it  has  borne  wounds  and  fcirrhi, 
without  taking  away  life ; nor  is  it  much  different  from 
the  brain,  only  that  it  is  fofter  and  more  tender ; and 
ladly,  we  have  known,  and  that  not  very  rarely, 
wounds  of  the  cerebellum  cured.  The  power,  how-> 
ever,  of  this  part,  in  exciting  convulfions,  is  fomewhat 
greater. 

CCCLXXII.  Concerning  the  feat  of  the  foul,  we  mud 
inquire  experimentally.  In  the  fird  place,  it  mud  bejn 
the  head,  and  not  in  the  fpinal  marrow.  For  though 
this  is  obdrudled,  the  condancy  of  the  mind  remains 
the  fame.  Again,  it  appears,  from  the  experiment  of 
convulfions  arifing,  when  the  inmod  parts  of  the  brain 
are  irritated,  that  it  lies  not  in  the  cortex,  but  in  the 
medulla ; and,  by  a probable  conjefture,  in  the  cru- 
ra of  the  medulla,  the  corpora  driata,  thalami,  pons, 
medulla  oblongata^  and  cerebellum.  And  again,  by 
another  not  abfurd  conjecture,  where  the  origin  of 
every  nerve  lies,  as  the  fird  origins  of  all  the  nerves 
taken  together  make  up  the  fenforium  commune.  Are 
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the  fenfations  of  the  mind  reprefented  there,  or  do  the 
voluntary  and  neceffary  motions  arife  in  that  place  r 
This  feems  very  probable.  For  it  does  not  feem  pol- 
fible,  that  the  origin  of  motion  can  lie  below  th.at  of 
the  nerve;  for  although  it  (hould  be  alTumed  gratis,  that 
fome  part  of  the  nerve  is  immoveable,  or  infenfible, 
yet  that  is  altogether  fimilar  to  the  remainder  of  the 
nerve.  Nor  can  the  origin  of  motion  (CCCLXIX.) 
depend  upon  the  arteries,  w'hich  have  neither  the  faculty 
of  fenfation  nor  that  of  voluntary  motion.  Ir  therefore 
follows,  that  the  feat  of  the  mind  mult  be  where  the 
nerve  firft  begins  its  formation  or  origin. 

CCCLXXllI.  We  come  now  to  explain  the  manner 
in  which  the  nerves  become  the  organs  of  fenfe  or  mo- 
tion; w'hich,  as  it  lies  hid  in  the  ultimate  elementary 
fabric  of  the  medullary  fibres,  feems  to  be  placed  above 
the  reach  both  of  fenfe  and  reafon ; but  we  lhall,  not- 
withftanding,  endeavour  to  make  this  as  plain  as  experi- 
ments will  enable  us.  And  firO:,'  it  is  demonftrared, 
that  the  fenfation  docs  not  come  through  the  mem- 
branes from  the  fentient  organ  to  the  brain,  nor  that 
motion  is  fent  through  the  coverings  from  the  brain  in- 
to the  mufcle.  For  the  brain  itfelf  lies  deeper  than  thefe 
membranes,  and  receives  the  imprcllions  of  fenfe,  and 
when  hurt  throws  the  mufcles  into  convulfions.  More- 
over, it  is  certain,  that  the  nerves  arife  from  the  me- 
dulla of  the  brain;  the  truth  of  which  is  manifeft  to  the 
eye  in  all  the  nerves  of  the  brain,  more  efpecially  in 
the  olfaiffory,  optic,  fourth  and  feventh  pair  of  nerves, 
which  continue  their  medullary  fabric  a long  way  before 
they  put  on  the  covering'of  the  pia  mater. 

CCCLXXIV.  We  muff,  therefore,  next  inquire  into 
this  medulla,  what  it  is.  It  is  a very  ibft  pulp,  harder 
in  infeds  and  foolilh  animals;  but  every  where  E rnar 
to  itfelf.  It  allecls,  however,  to  be  formed  into  fif-res 
or  parallel  threads,  lying  upon  one  another  lengtliwife. 
That  the  compofition  of  it  is  fibrous,  appears  from  in- 
numerable arguments ; more  efpecially  to  the  eye  in 
the  corpus  callofum,  in  the  ffriatunt,  and  thalami  of  the 
optic  nerves;  but  iliil  more  evidently  in  the  brains  of 
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fifh,  and  efpecialiy  In  their  thalami  optici'®'*.  Again, 
that  the  fibres  of  the  brain  are  continuous  with  thofe  of 
the  nerves,  fo  as  to  form  one  extended  and  open  conti- 
nuation, appears,  by  obfervation,  very  evidently  in  the 
fcventh,  fourth,  and  fifth  pair  of  nerves.  There  is  a 
great  deal  of  oil  in  the  medulla,  upwards  of  a tenth  part 
of  its  whole  weight. 

CCCLXXV.  But  herd  a controverfy  begins  concern- 
ing the  nature  of  this  fibril,  which  with  others  of  the 
like  kind  compofes  the  fubftance  of  the  medulla  and  of 
the  nerves.  That  this  is  a mere  folid  thread,  and  only 
watered  by  a vapour  exhaling  into  the  cellular  fabric 
which  furroiinds  the  nervous  fibres,  has  been.afferted  by 
many  of  the  moderns;  but  that,  when  it  is  (truck  by  a 
fenfible  body,  a vibration  is  excited,  which  is  then  con- 
veyed to  the  brain. 

CCCLXXVI.  But  the  phenomena  of  wounded  nerves 
will  not  allow  us  to  imagine  the  nervous  fibres  to  be  fo- 
lid. For  if  an  irritated  nerve  is  (haken,  (and  that  happens 
after  the  manner  of  an  elaflic  cord,  which  trembles 
when  it  is  taken  hold  of,)  the  nerve  ought  to  be  made 
of  hard  fibres,  and  tied  by  their  extremities  to  hard  bo- 
dies: they  ought  alfo  to  be  tenfe  ; for  neither  foft  cords, 
nor  fuch  as  are  not  tenfe,  or  fuch  as  are  not  well  fafien- 
ed,  are  ever  obferved  to  tremulate.  But  all  the  nerves, 
at  their  origin,  are  medullary,  and  very  foft,  and  ex- 
ceedingly far  from  any  kind  of  tenfion : where  they 
pafs  through  channels,  where  they  are  well  guarded, 
they  retain  the  fame  foft  texture,  and  are  not  covered 
with  membranes,  as  in  the  intercofta!  nerves  and  the  fe- 
cond  nerves  of  the  fifth  pair:  fome  alfo  arc  foft  through- 
out their  whole  length,  whatever  fize  they  may  be  ol  j 
for  example,  the  foft  olfadfory  and  acouflic  nerves,  from 
which  we  would  moft  readily  expecf  a tremor,  as  in 
the  cafe  of  found.  Again,  though  the  nerVes  a-re  hard, 
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III  no  part  of  the  brain  does  the  fibrous  nature  of  the  medulla 
more  evidently  appear  than  in  the  fornix,  immeiled  in  nitrous  acid 
for  fome  continued  time  3 for  then  I eould  divide  it  into  the  moS 
fubtile  fibresj 


220 


BRAIN  AND  NERVES.  Ch.XL 
they  ate  foftened  i-n  the  vifeera,  mufcles,  and  fenforia, 
before  they  exert  their  operations.  Therefore,  the 
nervous  fibres  cannot  poflibly  tremulate  in  an  elaftic 
manner,  neither  at  their  origin,  nor  where  they  are 
tenfe.  But  the  fame,  even  in  the  proper  and  moft  fa- 
vourable cafes,  cannot  tremulate ; becaufe,  through 
their  whole  length,  they  are  firmly  tied  to  the  folid 
parts  by  means  of  the  cellular  fabric ; for  example,  the 
nerves  of  the  heart  arc  tied  to  the  great  arteries,  and  to 
the  pericardium.  Finally,  that  the  nerves  are  defti- 
tute  of  all  elafticity,  is  demonftrated  by  experiments,  in 
which  the  nerves  cut  in  two  neither  Ihorten  nor  draw 
back  their  divided  ends  to  the  folid  parts ; but  are  ra- 
ther more  elongated  by  their  laxity,  and  expel  their 
contained  medulla  in  form  of  a protuberance.  Again, 
the  extreme  foftnefs  of  the  medulla  in  the  brain,  with 
all  the  phenomena  of  pain  and  convulfion,  leave  no 
room  to  fufped  any  fort  of  tenfion  concerned  in  the 
effefts  or  operations  produced  by  the  nerves. 

CCCLXXVII.  Add  to  this,  that  the  force  of  an  irri- 
tated nerve  is  never  propagated  upward,  fo  as  to  con- 
vulfe  the  mufcles  that  are  feated  above  the  place  of  irri- 
tation. This  is  a confequence  altogether  difagreeing 
wdth  elaftacity ; for  an  elaftic  cord  propagates  its  tremors 
every  way,  from  the  point  of  percuflion  to  both  extre- 
mities. But  if  neither  the  phenomena  of  fenfe  nor  mo- 
tion can  be  explained  from  the  nature  of  elafticity,  the 
only  probable  fuppofition  that  remains  is,  that  there  is 
a liquor  fent  through  the  brain,  which,  defeending  from 
thence  through  the  nerves,  flows  out  to  all  the  extreme 
parts  of  the  body,  the  motion  of  which  liquor,  quicken- 
ened  by  irritation,  operates  only  according  to  the  direc- 
tion in  which  it  flows  through  the  nerve ; fo  that  con- 
vulfions  cannot  thereby  afeend  upwards,  becaufe  of  the 
refiftance  made  by  the  frefli  afflux  of  the  fluid  from  the 
brain.  But  the  fame  liquid  being  put  in  motion  in  an 
organ  of  fenfe,  can  carry  that  fenfation  upwards  to  the 
brain ; feeing  it  is  refifted  by  no  fenfitive  torrent  co- 
ming from  the  brain  in  a contrary  diredion. 

CCCLXXYIII. 
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CCCLXXVIll.  It  is  therefore  probable,  that  the  ner- 
vous fibres,  and  the  medullary  ones  of  the  brain,  which 
have  the  fame  nature,  are  hollow.  Nor  is  the  objec- 
tion which  arifes  from  the  fmallnefs  of  thefe  tubes,  not 
vifible  by  any  microfcope,  of  any  force  againft  the  pro- 
pofed  arguments ; to  which  add  the  abfence  of  a fwell- 
ing  in  a tied  nerve,  which,  in  reality,  is  not  fufficiently 
true;  with  other  arguments  of  the  like  kind,  which 
indeed  fhow  the  weaknefs  of  the  fenfes,  but  have  not 
any  validity  again fl:  the  real  exiftence  of  a juice  or  fpi- 
rit  in  the  nerves.  If  they  are  tubes,  it  is  very  pro- 
bable that  they  have  their  humours  from  the  arteries 
of  the  brain. 

CGCLXXIX.  But  concdrniiig  the  nature  of  this  ner- 
vous liquid,  there  are  many  doubts.  Many  of  the  mo- 
derns will  have  it  to  be  extremely  elaftic,  of  an  etherial 
or  of  an  eleftrical  matter;  but  the  more  reafonable  part 
make  it  to  be  incompreffible  and  watery,  but  of  a lym- 
phatic or  albuminous  nature.  Indeed  it  is  not  to  be  de- 
nied, that  we  have  many  arguments  againft  admitting 
either  of  thefe  opinions.  An  electrical  matter  is,  in- 
deed, very  powerful,  and  fit  for  motion  ; but  then  it  is 
not  confinable  within  the  nerves,  fince  it  penetrates 
throughout  the  whole  animal  to  which  it  is  communi- 
cated, exerting  its  force  upon  the  flefh  and  fat,  as  “well 
as  upon  the  nerves.  But,  in  a living  animal,  the  nerves 
only,  or  fuch  parts  as  have  nerves  running  through 
them,  are  affefted  by  irritation ; and,  therefore,  this  li- 
quid muft  be  of  a nature  that  will  make  it  flow  through, 
and  be  contained  within,  the  fmall  pipes  of  the-  nerves. 
And  a ligature  on  the  nerve  takes  away  fenfe  and  mo- 
tion, but  cannot  flop  the  motion  of  a torrent  of  elec- 
trical matter  *°^ . 

P 3 CCCLXXX. 

There  is  certainly  no  phyfiological  difpute,  in  which,  without 
regard  to  the  parts,  a more  difficult  decifion  can  be  offered,  than  that 
important  queltion.  How  do  the  nerves  adt  in  the  bodies  of  animals? 
The  dodfrine  of  the  nervous  fluid,  or  animal  fpirits,  is  confirmed  by 
many  arguments  drawn  from  anatomy ; but  is  fully  refuted  by  as 
many,  if  not  more,  of  a ilmilar  nature.  But  ocular  demonftration 
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CCCLXXX.  A watery  and  albuminous  nature  is  com- 
mon to  moft  of  the  juices  in  the  human  body,  and  may 
be  therefore  readily  granted  to  the  juice  of  the  nerves ; 
like  the  water  which  exhales  into  the  ventricles  of  the 
brain  from  the  fame  velfels ; alfo,  from  the  example  of 
a gelatinous  or  lymphatic  juice,  which  flows  out  in  cut- 
ting through  the  brain  in  fifli,  and  the  nerves  of  larger 
animals;  to  which  add,  the  tumour  which  arifes  in  tied 
nerves.  But  are  thefe  properties  fufficient  to  explain 
the  wonderful  force  of  convulfed  nerves,  obfervable  in 
the  diffedfions  of  diving  animals,  and  even  in  the  leflTcr 
infedls,  with  the  great  ftrength  of  mad  and  hyflerical 
people  ? Whether  or  no  is  not  this  difficulty  fomewhat 
ieflTened  from  the  hydroflatical  experiments  of  attrac- 
tion in  fmall  tubes ; which  although  it  may  explain  the 
hrength  and  motion,  is  neverthelefs  inconfifl.ent  w’ith 
the  celerity  ? 

CCCLXXXI.  The  nervous  liquor  then,  which  is  the 
inftrument  of  fenfe  and  motion,  mufl:  be  exceedingly 
moveable,  fo  as  to  carry  the  impreflions  of  fenfe,  or 
commands  of  the  will,  to  the  places  of  their  deflination, 
w'ithout  any  remarkable  delay : nor  can  it  receive  i's 
motions  only  from  the  heart.  Moreover,  it  is  very  thin 
and  invifible,  and  deflilute  of  all  tafle  and  fmell  ; yet 
reparable  from  the  aliments.  It  is  carefully  to  be  di- 
jbnguifiied  from  that  vifible,  vifeid  liquor  exhaling  from 
the  vefl'els  in  the  intervals  between  the  nervous  cords. 

CCCEXXXII.  That  this  liquor  moves  through  tubes 

rather 

of  the  nerves  proves,  that  fucli  a fluid  under  tl)e  name,  and  fenfe, 
' -svliich  determines  fluids  in  our  bo(iies,  moving  in  canals  and  ticllow  fi- 
tlulEe,  does  notexiif.  However,  it  is  therefore  not  improbable,  that  that 
fubftance,  which  produces  the  veonderful  phenomena  in  the  nerve,  is 
one  of  the  dafs  of  t!ie  more  fubiile  fluids  of  nature.  I pretend  not 
to  give  it  a name.  Since  1766,  I have  been  indined  to  think,  that 
ft  perhaps  rcTembles  the  eleftric  and  magnetical  fluids  ; fiiue  which 
time,  long  before  Mlfmer,  1 publicly  taugl.t  the  power  of  magee- 
tifm  upon  our  body.  For  this  reafon  the  nervous  principle  has  be;  u 
in  note  67  numbered  in  the  third  dafs  of  fluids.  We  may  rxpecl 
that  this  obfcuriiy  will  be  greatly  removed  by  the  very  celebrated 
snatomills  Drs  Monro  and  Prochafka,  who  have  extended  and  di- 
.'  tdicd  their  ftudy  to  the  phyfiology  of  the  nerves. 
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rather  than  through  a fpongy  folid,  we  are  perfuaded 
from  its  celerity,  and  the  analogy  of  the  whole  body;  of 
which  all  the  liquids,  the  fat  excepted,  run  through  their 
proper  veffels. 

CCCLXXXIII.  Therefore,  upon  the  v/hole,  it  feems 
to  be  certain,  that,  from  the  veffels  of  the  cortex,  a li- 
quor is  feparated  into  the  hollow  pipies  of  the  medulla, 
which  are  continued  with  the  fmall  tubes  of  the  nerves, 
even  to  their  foft  pulpy  extremities,  fo  as  to  be  the  caufe 
both  of  fenfe  and  motion.  But  there  will  be  a twofold 
motion  in  that  humour  ; the  one  flow  and  conftant, 
from  the  heart;  the  other  not' continual,  but  exceed- 
ingly fwift,  which  is  excited  cither  by  fenfe  or  any 
other  caufe  of  motion  arifing  in  the  brain. 

CCCLXXXIV.  The  fame  nerves  mod  evidently  pre- 
dde  over  both  fenfe  and  motion;  as  we  cannot  admit 
a didindlion  between  the  two  fydems  of  motory  and 
fenfiiive  nerves.  If  fenfe  fometimes  remains  after  mo- 
tion is  dedroyed,  this  feems  to  be  becaufe  much  more 
flrength  is  required  for  the  latter.  Dying  people  hear 
and  fee,  when  they  are  incapable  of  motion. 

CCCLXXXV.  If  it  be  allied.  What  becomes  of  this 
nervous  juice,  which  cannot  but  be  feparated  and  didri- 
buted  in  great  abundance,  from  fo  large  a quantity  of 
blood  paffing  the  brain  very  fwiftly,  in  courparifon  pf  the 
flower  moving  blood,  from  whence  the  milk  is  fepa- 
rated in  the  bread,  and  the  urine  in  the  lelfer  renal 
artery,  or  by  a comparifon  with  the  mefenteric  artery? 
it  may  be  anfwercd.  It  exhales  probably  through  the 
cutaneous  nerves;  the  laffitude  both  with  refpedl  to 
fenfe  and  motion,  which  may  be  overcome  by  fpiritu- 
ous  medicines,  fliows  tliat  this  liquid  may  be  both  loft  and 
repaired.  Many  have  judged,  that  it  alfo  exhales  into 
the  various  cavities  of  the  body;  as  that  of  the  domach 
and  intedines.  We  may  expect  fome  part  of  it  to  be 
reforbed,  that  the  nobled  humour  of  the  body  may  not 
be  too  quickly  diffipated.  That  it  nourifiies  the  body, 
i-s  incredible:  It  is  too  moveable  to  e>:pe<ft  adhefion 
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from  it : that  is  the  office  of  a flow  and  vifcid  hu- 
mour. 

CCCLXXXVI.  But  then,  what  is  the  defign  of  fo 
ma  y protuberances  in  the  brain?  what  are  the  parti- 
CLi\ar  ufes  of  the  ventricles,  nates,  and  tefles;  with  the 
dift\n£lion  of  the  brain  from  the  cerebellum  ; and  the 
communication  betwixt  one  fide  of  the  brain,  cerebel- 
lum, and  fpinal  medulla,  with  their  oppofite  Tides,  by 
fo  many  tranfverfe  bundles  of  fibres 

CCCLXXXVII.  The  ventricles  feem  to  be  made  of 
neceffary  conlequence,  and  towards  the  greater  ufe  and 
diftindion  of  the  parts.  And  that  the  corpora  flriata  or 
thalami  might  keep  their  medullary  parts  from  cohering 
one  to  another,  it  was  neceffary  for  a vapour  to  be 
poured  betwixt  them ; and  the  fame  is  true  with  re- 
gard to  the  brain  and  cerebellum.  Perhaps,  likewile, 
the  neceffity  of  adminiftring  a degree  of  warmt*'  to  the 
clofe  medulla  of  the  brain,  may  be  one  reafon  K • thefe 
cavities,  by  which  the  arteries  enter,  and  are  diitribu- 
ted  in  great  numbers.  Perhaps  alfo  it  was  proper,  that, 
in  the  inmofl  parts  of  the  brain,  fmall  veffcls  only,  with 
out  any  large  ones,  fliould  enter.  We  may  alfo  fufped, 
that  thefoftnefs  of  the  fibres  of  the  brain  requires  fliort- 
nefs  in  order  to  fufiain  their  own  weight. 

CCCLXXXVIII.  The  ufes  of  mofl  of  the  protube- 
rances we  are  not  aeqainted  with,  but  have  them  yet  to 
learn  from  difeafes,  and  from  anatomical  experiments 
made  on  animals  having  a brain  like  that  of  mankind. 
But,  in  thefe  refpeds,  w'e  have  little  hopes  of  fuccefs, 
in  parts  that  are  fo  fmall,  fo  deeply,  and  fo  difficultly 
fituated,  and  hardly  ever  to  be  approached  but  by  a 
wound  foon  fatal.  Whether  thefe  parts  are  fo  many 
dillind  provinces  in  wffiich  our  ideas  are  ftored  up,  and 
w'hether  this  be  confirmed  by  the  protuberant  thalami 

of 

Thefe  quenions  will  be  anfwered,  when  the  brains  of  feveral 
animals  (hall  have  been  compared  with  their  fundlions.  The  learned 
tiommering  has  already  faid  much  about  this  fubjedf,  and  Camper 
likewife  in  fiihes. 
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of  the  optic  nerve,  are  indeed  queftions.  But  then  moft 
of  thefe  protuberances  fend  out  no  nerves  at  all. 

CCCLXXXIX.  As  to  the  internal  communication  of 
one  part  with  the  other  by  flrise  or  dufts ; that  leems 
to  conduce  to  the  advantage  of  motion,  and  probably 
of  fenfe  likewife.  Some  of  thefe  communications  join 
the  brain  with  the  cerebellum;  others  join  the  fpinal  me- 
dulla with  the  nerves  of  the  brain  itfelf,  as  in  the  accef- 
fory  nerve ; and  moft  of  them  join  the  right  and  left  parts 
together,  as  in  the  anterior  commiffure  (CCCXLV.), 
and  in  the  two  pofterior  (CCCL.),  in  that  of  the  cor- 
pus callofum  (CCCXLIIL),  in  the  ftriae  betwixt  a pro- 
cefs  of  the  cerebellum  anjd  teftes  (CCCLIV.);  to  which 
add  the  medullary  crofs-bars  in  the  medulla  oblongata 
and  fpinalis  (CCCLV.)  For  from  this  ftrudure,  it 
feems  manifelfly  to  follow,  as  well  as  from  number- 
lefs  experiments  and  obfervations,  that  when  the  right 
fide  of  the  brain  is  injured,  all  the  nerves  which,  on  the 
contrary,  belong  to  the  left  fide  of  the  body,  become  dif- 
eafed  or  paralytic,  and  the  reverfe.  Moreover,  by  this 
contrivance,  nature  feems  to  have  provided,  that,  in 
whatever  part  of  the  brain  any  injury  may  happen,  the 
nerve  that  arifes  from  thence  is,  by  this  means,  not  al- 
ways deprived  of  its  ufe.  For  if  the  faid  nerve  receives 
its  fibres  by  communicating  bundles,  as  well  from  the 
oppofite  as  from  its  own  hemifphere  of  the  brain,  its 
office  may  in  fome  meafure  be  continued  entire  by  the 
fibres  which  it  receives  from  the  oppofite  fide,  even  af- 
ter thofe  of  its  own  fide  are  deftroyed.  Accordingly 
we  have  numberlefs  inftances  of  wounds,  and  with  a 
confiderable  lofs  of  fuftance  from  the  brain,  which  yet 
have  not  been  followed  with  injury  to  any  nerve,  or  to 
any  of  the  mental  faculties.  Many  other  lefs  inequa- 
lities, llripes,  protuberances,  and  nerve-like  impreffions, 
appear  in  the  brain  from  mechanical  neceffity,  with  the 
pulfation  of  the  veflels,  and  the  preffure  or  figure-  of  the 
continuous  incumbent  parts. 

CCCXC.  We  have  before  declared,  that  the  nerves 
^re  the  organs  of  fenfe  and  motion:  we  fhall  therefore 

pro- 
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proceed  firll  to  explain  that  motion  before  we  defcribe 
the  organs  of  fenfe;  becaufe  it  is  more  fimple,  uniform, 
and  perpetually  exercifed,  even  in  the  foetus,  before  any 
of  the  fenfes. 


CHAP.  XII. 

Of  Muscular  Motion. 

CCCXCT.  /(S'Otion  in  the  human  body  is  not  per- 
1.  V formed  by  one  individual  organ,  in 
every  animal  and  vegetable  fibre,  alfo  in  hair,  feathers, 
me'nbraiits,  the  cellular  texture,  and  in  the  humid 
rnufcular  fibre;  in  fliort,  in  animal  and  vegetable  glu- 
ten-; there  is  a cohtraciile  power,  which  both  refills  the 
lengthening  out  of  its  fubftance,  and,  when  the  extend- 
ing power  is  taken  away,  reflores  the  hbre  to  its  former 
fize;  nor  does  this  power  ever  ceafe  endeavouring  to 
bring  the  elementary  particles  into  the  clofeft  contacl 
the  mechanifrn  of  the  part  can  admit.  After  death, 
even  for  many  days,  it  does  the  fame  ; fo  that  fibres  of  a 
divided  mufcle  contract  towards  each  extremity,  leaving 
a wide  gap  in  the  middle.  An  artery,  wlien  cut,  like- 
wiic  contratils  itfelf  in  length. 

CCCXCll.  I call  this  force  dead^  becaufe  it  continues 
to  be  efficacious  after  death,  and  lb  is  different  from  the 
powers  of  life.  In  the  living  animal  indeed  it  is  fome- 
what  briflter:  for,  both  from  cold  and  fear,  the  fkiii 
is  moved,  fo  that  it  grows  harder,  and  has  its  papilla 
erected,  and  along  with  this  hardnefs  contracts  itfelf  in 
length.  Again,  the  cellular  fibres  are  animated  with 
this  perpetual  nifus  to  ffiorten  themfclves,  and  always 
tend  to  their  own  contraction.  Hence,  when  the  fkin 
or  any  other  membrane  is  extended,  as  foon  as  the 
caufe  of  extenfion  is  taken  off,  it  returns  by  a gentle 
effort  to  its  former  ffiortnefs.  But  it  even  fomewhat 
refifts  the  attempt  to  perpetual  diftenfion ; and  by  a 
gentle  biit  continual  acceffion  of  its  own  elements,  pro- 
pels the  contained  fat  or  w'ater,  or  other  bodies  acci- 
dentally introduced.  The  fame  power  alfo  feems  to 
1 limit 
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Hmit  the  excretion  of  x-^apour ; for  the  fibres  and  plates 
of  the  cellular  texture  being  preternaturally  relaxed, 
an  immenfe  quantity  either  of  fat  or  of  watery  humour 
is  depofired  in  that  texture.  And  this  debility  feems 
to  be  the  principal  caufe  of  a true  dropfy.  The  fame 
caufe  being  always  efficacious,  and  at  work  in  the 
heart,  joints,  and  every  where  throughout  the  body  of 
the  embryo,  brings  into  nearer  contact  the  arteries,  au- 
ricles, and  ventricles;  produces  flexures;  and  contracts 
the  heart,  when  in  a manner  diffolved  into  a cone.  The 
fame,  by  an  unknown  or  hidden  power,  feems  to  form 
the  fhape  of  mofl:  parts  of  the  human  body;  and  while 
it  expels  the  gluten  received  into  the  cells,  brings  the 
terreftrial  particles  nearer  to  one  another,  and  gives 
the  proper  folidity,  curvature,  and  fituation,  to  the  dif- 
ferent parts. 

CCCXCIII.  It  is  the  nature  of  this  power  to  acl  con- 
tinually by  a gentle  but  uninterrupted  effort.  It  is  com- 
mon for  it  alio  to  be  excited  by  poifons,  in  every  mem- 
brane, fibre,  and  cellular  texture;  but  never  by  cutting 
or  pundluring  with  an  iron  inftrument.  Thefe  are  the 
known  properties  of  the  red  mufcular  fibre.  The 
flrufture  of  this  fibre,  then,  it  is  now  neceffary  for  us  to 
confider. 

CCCXCIV.  By  the  name  of  mufcular  fibres  in  the  hu- 
man body,  we  call  bundles  of  reddiflr-coloured  threads, 
which  perlorm  all  the  motions  of  which  we  are  fenfibie. 
When  many  of  thefe  fibres  are  collefted  together,  and 
appear  more  evidently  red,  they  are  called  a tnufcle. 
The  extreme  fimplicity  of  the  fabric  in  thefe  parts  has 
been  the  caufe  of  the  obfeurity  that  prevails  in  under- 
ftanding  how  a fmall,  fofr,  fleffiy  portion,  can  produce 
fuch  llrong  and  ample  motions  as  we  fee  in  man,  but 
more  efpecially  in  the  cruftaceous  infefts. 

CCCXCV.  In  every  mufcle  we  meet  with  long  foft 
threads  or  fibres^  fomewhat  elaftic  or  extenfible,  and  al- 
mofl  cpnflantly  difpofed  parallel  with  each  other ; and 
thefe,  being  furrounded  with  a good  deal  of  cellular 
fpbftance,  are  by  that  fafteued  together  into  little  bun- 
dles. 
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dies.  Thofe  bundles,  called  lacertuli^  are  again  tied  to- 
gether into  larger  bundles,  by  a more  loofe  cellular  net- 
work, which  contains  fome  fat;  and  betwixt  thefe  w'e 
conftantly  perceive  membranous  partitions  and  ftripes 
of  the  cellular  fubftance  removing  them,  farther  from 
each  other,  till  at  laft  a number  of  them  combined  to- 
gether  in  a pofture  either  parallel  or  incliged"°’,  are 
furrounded  with  a more  thin  and  denfe  cellular  mem- 
brane, continuous  with  that  of  their  partitions;  and  this 
being  again  furrounded  by  a thicker  plate  of  the  cellu- 
lar fubftance,  externally  parts  the  whole  from  the  adja- 
cent flelh,  and  gives  it  the  denomination  of  a fingle  or 
lentire  mufcle.  in  every  one  of  thefe  threads  there  ap- 
pears a lefter  feries  of  filaments,  which,  by  oblique  ex- 
iremities,  are  cemented  to  others  of  the  fame  kind,  form- 
ing  together  a larger  fibre. 

CCCXGVl.  The  generality  of  the  mufcles,  but  more 
.efpecially  thofe  which  are  inferted  into  the  bones,  and 
fuch  as  are  prelTed  flrongly  by  other  flcfhy  incumbent 
parts,  do  not  confift  of  fibres  altogether  of  one  kind. 
For  the  flefhy  fibres  (CCCXCV.)  being  collefted  toge- 
ther, caufe  the  mufcle  to  be  -thicker  in  the  middle, 
which  is  called  its  belly : and  the  fame  fibres  degene- 
rating by  degrees  obliquely  at  each  end  of  the  mufcle 
into  a more  flender,  hard,  and  fliining  fubftance  of  a 
filver  colour,  in  w'hich  meeting  clofer  together,  the  cel- 
lular fubftance  interpofed  is  thinner,  fhorter,  and  painted 
with  fewer  veifels;  they  then  become  indolent  and  dif- 
ficultly irritable,  and  receive  the  denomination  of  a 
tendon^  by  being  collefted  together  into  a round  llender 
bundle;  or  elfe,  if  it  expands  into  a broad  fiat  furface, 
it  is  called  an  aponeurojts.  The  cellular  texture  which 
covers  the  whole  tendon  is  called  its  vagina  or  flieath, 
and  refembles  the  coat  of  a mufcle.  For  that  the  fieftiy 
fibres.: truly  change  into  fuch  as  are  tendinous,  is  evi- 
dent  from  comparing  a foetus  (in  which  there  are  very 
4 few 

Swammerdam,  Lyonet  and  Roefel,  have  elegantly  painted 
this  ftrudlure  in  frogs  and  palmers,  which  Leewenboeck,  Cowper, 
Mnyrs,  and  Frofchallra  have  thown  in  man. 
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few  tendons)  with  a child  of  fome  years  growth,  in 
which  there  are  many  more  ; and  both  with  an  adult  or 
old  perfon,  in  which  are  the  greateft  number  . Muf- 
cles,  which  are  not  inferred  into  any  of  the  bones,  have 
commonly  no  tendons,  as  the  fphinflers  and  mufcular 
membranes  of  the  vifcera  and  veflels.  But  thofe  com- 
monly end  in  long  tendons,  which  are  required  to  pafs 
round  the  joints  and  heads  of  the  bones,  to  be  inferred 
in  thofe  extremities  which  are  more  moveable.  In  a 
foetus  the  mufcles  are  evidently  inferred  into  the  peri- 
ofteum  only ; but  in  adults,  where  the  periofteum  is 
more  clofely  joined  with  the  bone  itfelf,  the  tendons, 
being  confufed  with  the  periofteum,  pafs  together  with 
that  even  into  the  foveoli  of  the  bone. 

CCCXCVII.  The  tendinous  fibres  indeed  often  lie  in 
a ftraight  line  with  the  flefhy  ones,  and  are  as  it  were 
a continuation  of  them.  But  it  is  not  at  all  rare  for  the 
flefliy  fibres  to  be  obliquely  inclined  to  the  tendon,  and 
to  adhere  to  it,  as  the  tendon  itfelf  grows  thicker  in, 
its  progrefs  by  continually  receiving  new  fibres.  This 
is  called  a tendinous  mufcle.  Other  tendons  lie  in  the 
middle  betwixt  two  plates  of  fibres,  forming  an  obtufe 
angle  with  one  another,  at  irregular  diftances,  in  their 
defeent.  There  are  inftances  of  numerous  tendons 
pennated  in  different  places  formed  into  one  mufcle. 
There  are  alfo  other  methods  by  which  the  tendinous 
fibres  are  joined  with  the  flefhy  ones. 

CCCXCVllI.  Within  the  cellulartunic,that  furrounds 
the  fibres,  the  arteries  and  veins  are  fubdivided  into  net- 
works, which  commonly  form  right  angles,  run  in  com- 
pany, and  moftly  contiguous  with  each  other ; and  from 
the  fmaller  of  thefe  veffels  a vapour  is  exhaled  into  the 
thinner  cellular  fubftance,  as  the  fat  is  alfo  transfufed  into 
the  thicker  cellular  fubftance ; from  whence  again  they 
are  both  abforbed.  The  lympthatic  veffels,  which  run 

be- 

Many  tendons  are  found  in  a foetus,  which  could  not  alTume 
this  nature  by  mufcular  aftion ; as  the  tendo- Achillis,  aponeurofis 
plantaris,  centrum  diaphragmatis,  &c.  Read  the  like  opinion  in 
Mofeate,  Atti  di  Siaia^  Vol.  IV. 
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betwixt  themufclesof  the  tongue,  with  thofe  of  the  neck, 
face,  and  limbs,  are  difficultly  demonftrated But 
there  are  alfo  nerves  more  numerous  than  in  other  parts^ 
diftributed  together  with  the  blood-velTcls  throughout  the 
cellular  fabric  of  the  mufclc  ; which  nerves,  however, 
depofite  their  harder  covering,  and  become  foh,  and 
difappear  before  they  can  be  traced  to  their  ultimate 
extremities.  Thofe  enter  the  mufcle  in  many  parts, 
without  keeping  to  the  fame  place  or  fituation.  In  the 
tendons  they  cannot  be  demonftrated.  Nor  are  there 
any  nervous  fibres  invefting  the  mufcular  bundles  or 
portions,  fo  as  to  conftringe  them ; for  they,  who  have 
given  fuch  a defeription,  have  feen  nothing  but  the 
cellular  fubftance. 

CCCXCIX.  The  fabric  of  the  lead  fibre,  which  is  as 
the  dement  of  a mufcle,  being  invelligated  by  the  micro- 
fcope  in  man  and  other  animals,  has  always  appeared 
fimilar  to  the  fabric  of  the  larger  fibres ; nor  do  they 
yield  any  other  appearance,  upon  w'hich  we  can  rely, 
than  that  of  the  lead  threads  joined  one  to  the  other 
by  the  intermediate  cellular  fubdance.  There  is,  there- 
fore, no  foundation  here  for  a feries  of  veficles,  nor  for 
a chain  of  rhombs.  It  may  be  afked,  whether  thefe 
fibres  are  hollow,  whether  they  are  continued  with  the 

ar- 

*09  Thelymphalic  vcffcl?,  evenof  the  joints,  srs  now  to  be  reckoned 
among  the  conltani  veflcls.  I have  oblcrvcd  a broad  net- work,  run- 
ning from  the  carpus  and  palm  of  the  hand,  in  the  inlide  of  the  arm, 
in  the  duft  of  the  veins  following  the  radius  and  ulna,  towards  the 
bend  of  the  fore-arm,  in  two  trunks,  joined  by  various  intermediate 
lami ; into  which  net-work  run  fome  branches  from  the  outfide  of 
the  cubit  and  arm  : they  run  in  a manifold  net-work  upon  the  bend 
of  the  fore-arm  and  inhde  of  the  humerus,  till  by  two  or^  three 
trunks  they  arrive  at  the  axillary  glands,  and  mix  with  the  lubcia- 
vian  plexus.  In  the  inferior  cxireuiiiy,  I could  render  viiibic  fcvcral 
of  thefe  lymphatic  vcfTcIs,  in  three  or  four  trunks  upon  the  leg,  and 
one  on  the  inlide  of  the  foot,  going  to  tlic  ham  ; then  in  a few 
trunks,  the  number  various,  they  run  np  from  the  net-work  of  the 
bam,  around  the  inlide  of  the  thigh,  in  the  duel  of  the  vena  faphena, 
and  are  loft  in  the  inguinal  plexus  and  glands  there  lituated  ; and 
at  lall  a greater  plexus  enters  the  abdomen  along  with  the  crura! 
vefleis.  The  fame  vefTcls  have  been  feen  by  Hewfon  almoft  in  a limi- 
lar  difpofition. 
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arteries,  or  whether  the  difference  beiwixt  mufcular  and 
tendinous  fibres  lies  in  the  lattrr  being  rendered  more 
denfe  and  beat  clofer  together  l)y  an  expu!:ion  of  the 
fluids?  'fhat  thefe  are  not  probable,  appears  from  the 
ininutenefs  of  the  fibres,  which  are  found  lefs  than  the 
red-blood  globules,  and  from  the  whitenefs  of  a mulcle 
after  the  blood  is  waflied  out  of  it;  to  which  add  the 
phyfiological  reafons  following,  (‘CCCCXl.)  And,  in 
general,  more  ftrength  may  be  expected  from  a folid 
fibre. 

CCCC.  A mufcle  therefore  is  endowed  at  leaT  with  a 
threefold  force  FirH;,  the  dead  one,  in  common  to  it 

with 

Thefe  three  noted  ciaffes  of  animal  powers,  eladicity,  Irrita- 
bility, and  fenfibiilty,  have  been  and  are  y n too  inoch  confounded, 
although  it  is  no  ditlicult  taflc  to  diftinguilh  tbele  atteftions  of  the 
fibres  from  one  another.  The  force  and  nature  of  elallicity,  pofTeffecl 
by  the  fibres,  which,  only  in  different  degrees,  pervades  all  parts 
without  exception,  was  fully  known  to  Bellini,  Baglivi,  Stahl, 
Pacchioni,  Juncker,  &c.  This  power,  known  to  Stahl’s  followers 
under  the  appellation  of  tone,  has  no  fircilarity  to  Irritability,  fenfi- 
bility,  and  vital  power,  fo  called  : it  does,  however,  either  alone 
perform  the  aAions  of  the  animal  and  vegetable  body,  or  adds 
ftrength  and  vigour  to  them  ; the  former  is  manifeft  in  the  motion  of 
the  ribs  and  cartilages,  and  the  latter  in  the  conftritftion  of  the 
uterus,^  veffels,  and  membranes.  It  by  no  means  obeys  the  laws  of 
life  alone,  but  may  endure  long  after  death  ; it  is  not  deftroyed  com- 
pletely but  by  putrefaftion  alone. ^ During  life  it  is  diminilhed  by 
various  caufes,  and  again  reftored  by  feveral  remedies.  Irritability, 
which  Haller  thought  exilled  in  the  fibres  of  the  mufcles  alone,  in 
name  indeed  but  not  in  reality,  and  which  was  known  to  Gliffon,  is 
a new  genus  of  animal  power;  nor  does  the  word  of  Hippo- 

crates, fignify  the  fame  thing.  It  is  almolt  proved,  from  the  experi- 
ment of  Lups,  Haller,  Fontana,  Hoffman,  and  feveral  others,  that 
it  is  different  from  elafticity  in  its  rife,  duration,  feat,  caufes,  efied, 
and  phenomena.  I fliall  add  a few  remarks  : i.  It  is  moft  power- 

ful in  the  mufcular  fibres  of  the  whole  body,  but  not  equally 
difperfed  through  all  ; more  powerful  in  the  heart,  mufcles  of  relpira- 
tion,  and  inteltincs;  becomes  gradually  weaker  among  the  voluntary 
mufcles,  and  perhaps,  in  a trivial  degree,  in  the  vcflVls,  membranes  ; 
but  always  foine  however  exiffs,  as  appears  from  the  doubts  offered 
by  Whyte,  De  Haen,  Van  Doeveren,  &c.  to  which  Haller  in  part,  and 
alfo  the  learneti  Cigna,  have  atifwered.  2.  The  phenomena  of  irri- 
tability and  the  irritation,  themfelves,  by  which  thofe  are  produced, 
are,  not  always  the  fame : For  in  fome  it  advances  in  a regular  trad. 
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with  other  animal  fibres.  Another,  which  we  have  call- 
ed the  vis  infita,  and  which  has  different  phenomena 
from  the  former.  For  it  is  more  proper  to  life,  and  the 
firft  hours  after  death,  and  difappears  much  fooner  than 
the  dead  one.  Again,  in  mofi:  cafes,  it  acts  by  alternate 
ofcillations ; fo  that,  being  driven  hither  and  thither,  it 
fometimes  contracts  the  mufcle  towards  the  middle  : 
fometimes  again  it  extends  the  mufcle  from  the  middle 
towards  the  extremities,  and  fometimes  alfo  it  hasa  re- 
iterated motion.  Moreover,  it  is  manifeftly  quicker,  and 
performs  the  greateft  motions;  the  dead  force,  only 
fuch  as  are  fmall  and  not  eafily  obferved.  It  is  excited 
both  by  the  pricking  of  an  iron  inflrument,  and  in  the 
hollow  mufcles  by  inflated  air,  by  water,  and  every 
kind  of  acrimony,  but  moft  powerfully  of  all  by  a tor- 
rent of  eledtrical  matter.  Laftly,  it  is  proper  to  the 

muf- 

tbat  almofl  from  any  irritation  you  will  always  obferve  a manifeft 
irritability  : thisj  is  almoft  the  cafe  in  all  the  mufcles.  In  many 
other  parts  you  fee  the  greateft  inconftancy  and  a very  irregular 
effeft,  as  it  will  be  one  thing  one  day,  another  thing  another  day, 
now  increafed,  now  diminifhed,  one  time  yield  to,  another  time  refill, 
the  irritation  : all  which  is  evident  in  the  lltin,  yifeera,  veflels,  and 
iris.  3.  The  learned  pathologifts  iEller,  TifTot,  Gerhard,  have 
long  ago  acknowledged  the  very  great  rife  of  the  dcftrinc  of  irrita- 
bility. It  would  be  of  much  importance  to  know  well  the  remedies, 
w’hether  they  be  medicines,  or  remedies  from  diet  or  otherwife, 
which  particularly  conduce  to  excite  irritability  if  it  is  languid,  or 
to  diminifh  it  if  it  is  too  great.  Opium,  and  the  other  narcotics, 
camphor,  Spanith  flies,  acrid  poifons,  bark,  the  eleftric  fhock, 
Ihow  a clear  influx  of  animal  fpirits  in  the  produdlion  of  irritability. 
4.  That  it  is  dlffrrent  from  the  faculty  of  feeling,  and  therefore  by  no 
means  to  depend  upon  the  nerves,  appears  partly  from  other  reafons, 
partly  from  the  irritability  of  vegetables.  Though  I even  wifh  to 
take  into  account  fome  phenomena  of  thedionsea  mufcipula,  according 
to  Ellis’s  obfervations,  or  of  the  fenfitive  plant  or  certain  anthera;, 

I would  be  averfe  to  compare  this  contraftile  power  of  fome  parts  of 
vegetables  with  irritability;  for  what  makes  the  particular  charadler 
of  irritability,  the  internal  tremor  of  the  conftituent  parts,  is  wanting 
in  all  vegetables  ; we  fee  contraftion  and  motion  alone,  which  are 
alfo  obfervable  in  other  elaftic  bodies,  where  we  fuppofe  no  irrita- 
bility to  exlft.  The  power  of  the  nerves  over  irritability,  the  di- 
reftion  of  the  foul  over  mufcular  motion,  although  they  ren  Jer  it  very 
probable,  1,  however,  refer  it  to  irritations  alone.  The  faculty  of 
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mufcular  fibre,  and  is  found  in  no  other  part  of  the 
human  body  with  the  qualities  abovementioned.  But 
we  mull  give  a more  particular  explication  of  its  phe>. 
nomena. 

CCCCI.  It  is  natural  to  every  mufcle  to  fiiorten  itfelf, 
by  drawing  the  extremities  towards  its  belly  or  middle. 
But  to  difcover  the  moving  power  of  a mufcle  from  the 
fabric  which  we  have  defcribed,  it  will  be  of  ufe  to 
confider  the  appearances  obfervable  in  the  mufcular, 
contraction.  Every  mufcle  then  becomes  ftiorter  and 
broader  in  its  aftion.  But  this  contraction  of  its  length 
is  various ; in  fome  more,  in  others  lefs ; and  is  very 
confiderable,  for  example,  in  fome  of  the  fphincters,  in- 
fomuch  that  they  appear  to  be  contracted  more  than 
one  third  of  their  extent,  though  this  computation  be 
taken  from  an  erroneous  hypothefis. 

CCCCII.  The  intellines  are  exceedingly  tenacious  of 
their  vis  infita,  as  they  continue  to  contraCt  themfelves 
long  after  they  are  taken  out  of  the  body,  and  even  af- 
ter they  are  cold.  The  heart  is  even  more  tenacious 
than  thefe,  if  you  confider  all  things ; as  is  moll  evident 
in  a young  chicken,  and  in  cold  animals.  Diiferent 

VoL.I.  0^  muf- 

feeling,  depending  folely  upon  the  nerves,  although  it  has  been  re- 
garded as  one  and  the  fame  thing  with  irritability,  has  been  more 
ftrongly  oppofed  by  Haller’s  opponents,  De  Haen,  Whyte,  Le  Cat, 
Gerhard,  &c.  than  irritability  itfelf. ' But  that  .fenfibility  of  parts 
is  to  be  referred  both  to  the  various  quantity  of  the  nerves,  their 
fituation  and  condition,  according  to  Haller’s  and  Callell’s  experi- 
ments, and  to  the  various  violence  of  irritation  and  nature  of  the 
jrritating  Or  offending  body,  fo  that  they  may  be  at  times  more  or 
lefs  painful ; and  at  others,  as  Haller  thinks,  they  may  be  altogether 
infenfible.  Ifhall  not  repeat  what  has  often  been  objefledto,  that  a 
greater  pain  having  preceded,  abforbs  a lefs  pain  following  ; as  we  do 
not  feel  the  tafte  of  a drop  of  wine  if  we  have  taken  a very  fmall 
quantity  of  reffified  alcohol  upon  the  tongue  .a  little  before.  It 
cannot  however  be  denied,  that  in  inflammatory  difeafes,  affedions 
of  the  mind,  and  other  caufes,  it  may  happen,  that  hurt  parts  may- 
now  feel,  which,  under  any  other  condition,  may  feem  to  be  infeo? 
Able.  The  vital  poiusr  of  certain  learned  men  of  later  times,  as 
Vanden  Bos,  Bikker,  Gaubius,  Albinus,  &c.  rather  feems  com- 
pounded of  all  the  animal  powers  comprehended  together ; which 
opinion,  except  in  fome  minutiae,  the  great  Boerhaave  and  Slropfou 
have  more  exaftly  adapted. 
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mufcles  are,  bed  excited  into  action  by  different  flimu-^ 
li;  as  the  bladder  by  urine,  the  heart  by  the  blood,  and 
the  inteftines  by  air.  Though  the  nerves  are  removed, 
or  the  connexion,  made  by  them  between  the  mufcles 
aiid  the  brain,  cut  off,  the  mufcles  lofe  but  little  of  their 
irritable  nature.  It  appears  alfo  from  the  example  of 
polypi  and  other  infefts,  that  the  fame  irritable  difpofi- 
tion  extends  very  widely  through  the  animal  fibres. 
Thefe  creatures  have  neither  brain  nor  nerves,  yet  are 
exceedingly  impatient  of  ftimulus.  Laftly,  we  may, 
gather  this  from  the  affinity  of  plants : of  which  very 
many  flowers  and  leaves  open  or  contraft  according  to 
the  various  degrees  of  heat  and  cold,  fome  even  very 
quickly  : fo  that  they  are  nothing  inferior  in  this  refpeft 
to  animals.  Neither  does  this  depend  upon  weight,  at- 
traction, or  elaflicity,  feeing  it  is  feated  in  a foft  fibre, 
and  vaniffies  when  the  fame  grows  hard. 

CCCCIII.  But  that  the  caufe  of  motion  is  conveved 
through  the  nerves  into  the  mufcles,  is  certain  from  the 
experiments  before  mentioned  (CCCLXVII.  et  feq.) 
For  the  nerve  alone  has  feeling  ; this  alone  carries 
the  commands  of  the  foul ; and  of  thefe  commands 
there  is  neither  intimation  nor  perception  in  that  part, 
whofe  nerve  is  either  tied  or  cut,  or  which  has  no  nerve. 
Moreover,  on  irritating  the  nerve  or  fpinal  marrow, 
even  in  a dead  animal,  the  mufcle  or  mufcles  which 
have  nervous  branches  from  thofe  parts  are  moft  vehe- 
mently convulfed.  When  the  nerve  of  any  mufcle  is 
cut  or  tied,  or  the  bafis  of  the  fpinal  marrow  compref- 
fed,  or  that  part  of  the  brain  from  whence  the  nerve 
has  its  origin,  the  mufcle  becomes  paralytic,  and  lan- 
guiffies,  and  cannot  by  any  force  be  recalled  into  ac- 
tion fimilar  to  the  vital  one.  But  if  the  ligature  be  ta- 
ken off  from  the  nerve,  the  force  by  which  the  mufcle 
is  put  into  action  is  again  recovered  by  it.  The  nerve 
being  irritated  below  the  place  where  it  is  cut,  the 
mufcle  to  which  that  nerve  goes  is  contraded.  This 
appears  from  numerous  experiments,  efpecially  thofs 
made  on  the  phrenic  and  recurrent  nerves. 
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CCCCIV.  This  force  is  not  the  fame  with  the  vis 
infita.  The  former  comes  to  the  mufcle  from  without ; 
■whereas  the  other  refides  conflantly  in  the  mufcle  itfelf. 
The  nervous  power  ceafes  when  life  is  deftroyed ; af- 
ter which  the  other,  from  certain  experiments,  appears 
to  remain  a long  time  : it  is  alfo  fuppreffed  by  tying  a 
ligature  upon  the  nerve,  by  hurting  the  brain,  or  by 
drinking  opium.  The  vis  infita  fuffers  nothing  from  all 
thefe  : it  remains  after  the  nerve  is  tied  ; and  continues 
in  the  intdlines  though  taken  out  of  the  body,  and  cut 
in  pieces : it  appears  with  great  ftrength  in  fuch  ani- 
mals as  are  deftitute  of  brain  : that  part  of  the  body  is 
moved  which  has  no  feeling ; and  the  parts  of  the  body 
feel  which  are  without  motion.  The  will  excites  and 
removes  the  nervous  power,  but  has  no  power  over  the 
vis  infita. 

CCCCV.  In  the  motion  of  the  mufcles,  whether  ow- 
ing to  the  vis  infita  or  the  nervous  power,  the  fibres 
are  contracted  towards  the  middle  of  their  belly,  and  re- 
cede from  one  another  outwards  : they  are  alfo  diverfi- 
fied  with  various  tranfverfe  wrinkles  : the  whole  mufcle 
alfo  becomes  fliorter,  and  draws  its  extremities  towards 
the  middle;  hence  it  draws  towards  each  other  thofe 
parts  with  which  it  was  connected,  in  the  reciprocal  ra- 
tio of  their  ftrength : the  mufcle  alfo  fwells  by  its  con- 
traction, becoming  hard  at  the  fame  time,  and  as  it 
were  increafes  its  circumference  on  every  fide.  I have 
never  obferved  it  to  turn  pale.  Whether  on  the  whole 
it  is  increafed  in  bulk,  or  acquires  more  in  breadth  than 
it  lofes  in  length,  is  difficult  to  be  known.  It  draws  af- 
ter it  the  tendons,  which  are  obfequious  to  its  motions, 
though  of  ihemfelves  neither  moveable  nor  irritable. 
The  whole  mufcle  is  alfo  capable  of  being  moved  at 
once,  or  only  a part  of  it : if  one  extremity  is  fixed  to 
an  immoveable  part,  that  only  is  moved  which  is  ca- 
pable of  yielding. 

CCCCVI.  If  it  be  demanded,  Whether  the  arteries 
conduce  any  thing  to  mufcular  motion  ? and  whether 
the  palfy,  which  falls  upon  the  lower  limbs  after  a liga- 
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ture  upon  the  aorta,  be  not  an  argument  thereof?  we 
anfwer,  Not  at  all,  further  than  as  they  conduce  to  the 
integrity  of  a fnufcle,  or  to  the  confervation  of  the  mu- 
tual ftrudure  t-nd  habit  of  the  parts,  which  they  fupply 
with  vapour,  fat,  &c. ; for  the  irritation  of  an  artery 
does  not  affeft  or  convulfe  the  mufcle  to  which  it  be- 
longs ; nor  does  a ligature  thereof  caufe  a palfy,  unlefs 
after  a confiderable  time,  when  the  mufcles  begin  to  be 
deflroyed  by  a gangrene.  Moreover,  it  is  impracti- 
cable to  explain  the  motion  of  peculiar  mufcles  from  a 
caufe  derived  with  an  equal  force  from  the  heart  to  all 
parts  of  the  body.  Laflly,  the  influence  of  the  will  is 
confined  to  the  nerves,  without  refiding  in  the  arteries 
or  other  folid  parts  of  the  body. 

CCCCVII.  But  the  direCl  manner  by  which  the  nerves 
excite  motion  in  the  mufcles,  is  fo  obfcure,  that  we  may 
almoft  for  ever  defpair  of  its  difcovery.  And  firft,  con- 
cerning the  vis  infita,  we  do  not  indeed  inquire  ; as 
this  feems  to  be  a more  brilk  attraction  of  the  elemen- 
tary parts  of  the  fibre  by  which  they  mutually  approach 
each  other,  and  produce  as  it  were  little  knots  in  the 
middle  of  the  fibre.  A ftimulus  excites  and  augments 
this  attractive  force,  which  is  placed  in  the  very  nature 
of  the  moving  fibre.  The  other  explanations  are  hy- 
pothefes.  As  to  nervous  veficles  fwelling  by  a quicker 
flux  of  the  nervous  fpirits,  they  are  inconfiftent  with 
anatomical  truth,  w^hich  demonflrates  the  leaft  vifible 
fibres  to  be  cylindrical,  and  in  no  part  veficular ; and 
likewife  repugnant  to  the  celerity  with  w’hich  mufcular 
motion  is  performed,  and  with  the  bulk  of  a mufcle 
being  rather  diminiflied  than  incrcafed  during  its  ac- 
tion. Again,  the  inflation  of  rhomboidal  chains  in  the 
fibres  is  equally  repugnant  to  the  celerity,  to  infpeClion, 
and  to  anatomy  ; they  w'ould  alfo  occafion  an  immehfe 
wafle  of  ffrength,  and  after  all  render  the  mufcle  but 
little  fhorter.  The  nerves  want  that  irritable  nature 
which  is  obferved  in  the  mufcular  fibre.  Finally,  it  is 
by  no  means  demonftrable,  that  the  fibres,  from  fofew 
nerves,  can  be  fo  numerous,  or  diflributed  in  fo  many 
4 different 
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dIfFerent  tranfverfe  diredUons,  with  -refpedl  to  the  muf- 
cular  threads,  as  thofe  hypothefes  require  to  be  allowed. 
A complication  of  the  nerves  round  the  extremities  of 
fibres,  fo  as  to  contract  them  by  their  elafticity,  is 
founded  upon  a falfe  ftructure  of  the  mufcular  fibre, 
fuppofing  the  nerves  to  be  diftrlbuted,  where  filaments 
of  the  cellular  fubflance  only  can  be  demonflrated. 
Moreover,  the  phenomena  of  animals,  which,  having 
neither  brain  nor  nerves,  are  yet  very  apt  for  motion, 
apparently  demonftrate  the  intrinfic  fabric  of  the  muf- 
cles  tobefufficient  for  their  motion,  without  other  af- 
fiftance  from  the  nerves.  Other  explanations,  derived 
from  fpherules  full'  of  air  in  the  blood,  fuppofe  a falfe 
nature  of  that  fluid  ; namely,  a repletion  of  it  with  cla- 
ftic  air,  of  which  it  has  none,  (CCLXXXI.)  The  ani- 
mal fpirits  are  not  of  the  nature  of  an  eledtric  torrent. 

CCGCVIII.  If  we  may  add  any  thing  to  thefe  pheno- 
mena, you  may  fuppofe  the  nervous  liquor  to  be  of  a 
Simulating  nature,  by  which  means  it  forces  the  ele- 
mentary particles  of  the  mufcular  fibre  to  approach 
nearer  to  each  other.  The  motive  caufe  which  occa- 
fions  the  influx  of  the  animal  fpirits  into  the  mufcle  fo 
as  to  excite  it  into  action,  feems  not  to  be  the  foul,  but 
a law  derived  immediately  from  God.  For  animals 
newly  born,  or  newly  transformed,  without  any  at- 
tempt, or  exercife,  know  how  to  execute  compound 
motions,  very  difficultly  to  be  defined  by  calculation. 
But  the  foul  learns  thofe  things  which  it  does,  very  flow- 
ly,  imperfedtly,  and  by  making  experiments.  That 
mufcle  then  is  contradted  which  in  a given  time  receives 
more  of  the  nervous  fluid,  whether  that  be  occafioned 
by  the  will,  or  by  fame  irritating  caufe  arifing  in  the 
brain,  or  applied  to  the  nerve. 

CCCCIX.  But,  though  you  may  conjedture  the  foul 
to  be  the  caufe  of  the  nervous  motion,  you  cannot  do 
the  fame  with  regard  to  that  arifing  from  the  vis  infita. 
The  heart  and  inteftines,  alfo  the  organs  of  generation, 
are  governed  by  a vis  infita,  and  by  ftimuli.  Thefe 
powers  do  not  arife  from  the  willj  nor  are  they  leflen- 

Q_3  ed. 
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ed,  or  excited,  or  fuppreffed,  or  changed  by  the  fame. 
No  cuftom  nor  aft  can  make  thefe  organs  fubject  to  the 
will,  which  have  their  motions  from  a vis  infita  : nor 
can  it  be  brought  about,  that  they  fhould  obey  the  com- 
mands of  the  foul,  like  attendants  on  voluntary  motion. 
It  is  fo  certain  that  motion  is  produced  by  the  body  a- 
lone,  that  we  cannot  even  fufpect  any  motion  to  arife 
from  a fpiritual  caufe,  befides  that  which  we  fee  is  occa- 
fioned  by  the  will  ; and,  even  in  that  motion  which  is 
occafioned  by  the  will,  a ftimulus  will  occafion  the 
greateft  exertions,  when  the  mind  is  very  unwilling. 

CCCCX.  There  feems  to  be  this  difference  betw'een 
the  mufcles  obeying  the  will,  and  thofe  which  are  go- 
verned by  a vis  infita ; namely,  that  the  latter,  being 
more  irritable,  are  very  eafily  excited  into  motion  by  a 
gentle  ftimulus  ; as  for  inftance,  the  heart  and  inte- 
itines ; which  organs  are  moff  manifdlly,  and  greatly, 
and  confiantly,  irritable.  On  the  other  hand,  the 
mufcles  which  obey  the  will,  are  neither  endowed  with 
fo  great  nor  fo  durable  a power  of  this  kind.  Hence, 
they  either  ftand  in  need  of  the  power  of  the  will,  or  a 
lironger  ftimulus ; by  which,  indeed,  when  they  are 
excited,  even  thefe  are  animated  to  motion  againft  the 
will.  Thus  it  happens,  that,  in  apoplexies,  the  muf- 
fcles  which  obey  the  will  languifli,  and  become  paraly- 
tic, as  being  deftitute  of  all  influx  from  the  brain ; while 
the  vital  mufcles,  having  no  occafion  for  the  operation 
of  the  brain,  continue  to  be  excited  into  contraction  by 
their  ftimuli,  the  heart  by  the  blood,  and  the  inteftines 
by  the  air  and  aliments. 

CCCCX  I.  The  ftrength  of  this  aCtion  in  the  mufcles 
is  very  confiderable  in  all  perfons,  but  more  efpecially 
in  thofe  w'ho  are  phrenetic,  and  fome  who  are  called 
Itrong  men  ; fince  frequently,  with  the  ufe  of  a few 
mufcles  only,  they  will  raife  a weight  equal  to,  or  much 
greater  than,  that  of  the  whole  human  body  itfclf.  For 
even  in  one  who  is  in  his  fenfes,  very  flender  mufcles 
fuftice  to  elevate  200  or  300  pounds.  The  mufcles  of 
the  back  will  even  fuftaio'  3000.  Notwithftanding  this, 
' . we 
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we  fee,  that  much  the  greater  part  of  the  force  or 
power  exerted  by  a mufcle  is  always  loft  without  pro* 
ducing  any  vifible  effedt.  For  all  the  mufcles  are.in- 
ferted  nearer  the  point  or  centre  of  motion,  than  the 
weights  they  are  applied  to ; and  therefore  their  adlion 
is  weaker,  in  the  fame  proportion  as  they  move  a {hott- 
er part  of  the  lever  than  that  to  which  the  weight  is 
applied.  Moreover,  in  moft  of  the  bones,  efpecially 
thofe  of  the  limbs,  the  mufcles  are  inferred  at  very  acute 
angles;  whence  again  the  effect  which  a mufcle  exerts 
in  adlion,  is  proportionably  lefs  as  the  fine  of  the  angle 
intercepted  betwixt  the  bone  and  the  mufcle  is  lefs  than 
the  whole  fine.  Again,  the  middle  part  of  all  mufeu- 
lar  force  is  loft,  becaufe  it  may  be  reckoned  as  a cord 
extended,  and  drawing  an  oppofite  weight  to  its  fixed 
point.  Again,  many  of  the  mufcles  are  feated  in  the 
angle  of  two  bones,  from  one  of  which  arifing  they 
move  the  other ; and  therefore,  that  bone  being  moved, 
they  are  bent,  and  of  courfe,  like  an  inflefted  cord,  re- 
quire a new  force  to  extend  them.  Many  of  them  pafs 
over  certain  joints,  each  of  which  they  bend  in  fome  de- 
gree, whereby  a lefs  part  of  their  remaining  force  goes 
to  bend  the  joint  to  which  they  are  particularly  defti- 
ned.  The  flcfhy  fibres  themfelves  of  the  mufcles  fre- 
quently intercept  angles  with  the  tendon  in  which  they 
terminate  ; from  whence  a great  part  of  their  force  is 
loft,  as  much  as  is  equal  to  the  difference  or  deviation 
betwixt  the  fine  of  the  angle  of  their  infertion  and  the 
whole  fine.  Finally,  the  mufcles  move  their  oppofed 
weights  with  the  greateft  velocity  and  expedition,  fo  as 
not  only  to  overcome  the  equilibrium,  but  likewife  to 
add  a confiderable  celerity  to  the  weight. 

CCCCXII.  All  thefe  Ioffes  of  power  being  computed, 
make  it  evident,  that  the  force  exerted  by  mufcles  in 
their  contradlion,  is  exceeding  great  beyond  any  me- 
chanical ratio  or  proportion  whatever ; fince  the  effedl 
is  fcarce  one-fixtieth  of  the  whole  force  exerted  by  the 
mufcle,  and  yet  only  a fmall  number  of  thefe  mufcles, 
weighing  but  a few  pounds,  are  able  not  only  to  raife 

0^4  fome 
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fome  thoufands  of  pounds,  but  alfo  with  a confiderable 
celerity.  Nor  is  this  to  be  reputed  any  defeft  or  wlf- 
dom  in  the  Creator  ; For  all  thofe  loflcs  of  power  were 
neceffary  towards  a jufl;  fymmetry  or  proportion  of  the 
parts,  with  the  various  motions  and  celerities  required 
by  the  mufcles  to  acf  in  different  direftions  ; all  which 
circumffances  bear  a relation  to  the  mechanifin  of  com- 
pound engines.  But  we  may,  however,  conclude  from 
hence,  that  the  action  of  the  nervous  or  animal  fluid  is 
very  powerful,  fmce,  in  an  engine  fo  fmall,  it  can  exert 
a force  equal  to  fome  thoufand  pounds  for  a confiderable 
time,  or  even  for  many  days  together ; nor  does  this 
feein  to  be  otherwife  explicable,  than  by  the  incre- 
dible celerity  by  which  the  influx  of  this  flui.i  obeys  the 
command  of  the  will.  But  how,  or  whence  it  acquires 
fuch  a velocity,  is  not  in  our  power  to  fay  ; it  is  fufli- 
cient,  that  we  know  the  laws  of  its  motion  are  fuch, 
that  a given  adfion  of  the  will  produces  a new  and 
determinate  celerity  in  the  nervous  fluid. 

CCCCXIII.  The  eafy  and  fudden  relaxations  of 
mufcles  in  their  motion  are  ailiffed  by  the  actions  of  their 
antagonljl  mufcles.  Namely,  in  all  parts  of  the  body 
every  mufcle  is  counterpoiled  by  fome  weight,  elaflicity, 
an  oppofite  mufcle,  or  a humour  adting  againif  the  ca- 
vity of  a mufcle,  by  which  it  is  expelled.  This  caule, 
which  is  a vis  infita,  continually  operates  as  long  as  the 
mufcle  ads;  and  fo  foon  as  die  additional  celerity  de- 
rived from  the  brain  abates,  it  reltores  the  limb  or  other 
part  immediately  to  its  former  eafy  date,  in  w'hich  there 
is  an  equilibrium  betwixt  the  mufcle  and  its  oppofmg 
caufe.  Whenever  the  antagonifl;  power  is  removed 
from  the  mufcle,  there  are  none  of  them  but  mufl;  con- 
trad,  extending  their  oppofrtes,  by  which  the  diftend- 
ed  nerves  excite  an  unealy  fenfe,  and  caufe  a flronger 
endeavour  tow'ards  recovering  the  equilibrium.  Hence 
one  of  the  flexor  mufcles  being  cut  in  two,  the  exten- 
for  operates  even  in  a dead  body  ; and  the  reverfe. 

CCCCXIV.  But  there  are  other  means,  by  which  the 
motions  of  the  mufcles  are  rendered  more  fafe,  certain 
and  eafy.  The  large  long  mufcles,  by  which  the  great- 
er 
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er  motions  of  flexure  are  performed,  being  included  ih 
tendinous  capfules  or  cafes,  drawn  and  tightened  by  o- 
ther  mufcles,  are  thus  fecured  and  fl;rengthened  ; for  fo 
the  mufcle  remains  prefled  againfl  the  bone,  in  a ftate 
of  contra£lion,  all  the  time  that  the  limb  is  bent,  and 
avoids  a conflderable  lofs  of  its  power.  But  the  long 
tendons,  which  are  incurvated  or  extended  over  joints 
in  their  motion,  are  received  and  confined  by  peculiar 
bands,  which  retain  them  within  their  flippery  channels, 
and  keep  them  from  flipping  out  under  the  Ikin;  which 
diflo.cation  of  the  tendon,  whenever  it  happens,  is  at- 
tended with  a cramp  of  the  mufcle,  fevere  pain,  and  lofs 
of  motion  ; and  in  thcfe  fheaths  a particular  liquor  is 
feparated  for  the  lubricating  of  the  tendons.  The  fame 
kind  of  care  we  obferve  taken  by  nature  in  the  cafe  of 
mufcles  which  perforate  others  in  their  courfe.  In 
other  parts,  the  tendons  are  either  carried  round  cer- 
tain eminences  of  the  bone,  in  order  that  they  may 
be  inferted  at  greater  angles  into  the  bone  which 
they  move ; or  elfe  they  are  inferted  into  another 
bone,  from  whence  a different  tendon  defcends  under 
a larger  angle  into  the  bone  to  be  moved.  In  other 
parts,  the  rriufcles  which  are  derived  from  convenient 
fituations,  have  their  tendons  carried  round  in  a con- 
trary direftion  by  nature,  fo  that  they  pafs  into  the 
part  to  be  moved  as  it  were  round  a pully.  Nature  has 
likewife  futrounded  the  mufcles  on  all  fides  with  fat, 
which  is  fpread  alfo  betwixt  their  bundles  of  fibres  and 
the  fmall  fibres  themfelves  which  lie  contiguous  : which 
fat,  being  prefied  out  by  the  turgefcence  of  the  mufcles 
and  fibres,  renders  them  foft,  flexible,  flippery,  and  fit 
for  motion. 

CCCCXVT.  Moreover,  the  power  and  action  of  one 
mufcle  is  determined  by  the  co-operations  or  oppofi- 
tions  of  others,  which  ferve  either  to  hold  firm  fome 
part  from  whence  the  mufcle  arifes,  or  to  bend  it  toge- 
ther with  the  mufcle,  or  elfe  to  change  its  aftion  from 
the  perpendicular  to  the  diagonal,  by  concurring  to  af- 
fifl  its  force  at  the  fame  time.  The  mufcles  alfo  aflifl 
one  another,  even  thofe  which  are  feparated  at  a confi- 

derable 
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derable  diflance,  the  firfl;  keeping  the  bone  firm  which 
is  not  to  be  moved,  out  of  which  the  fecond  arife. 
Therefore,  the  aftion  of  no  one  raufcle  can  be  under- 
ftood  from  confidering  it  alone  ; but  all  the  others  muft 
.likewife  be  brought  into  the  confideration,  which  are 
either  inferted  into  the  mufcle  itfelf,  of  into  any  of  the 
parts  to  which  the  faid  mufcle  adheres. 

CCCCXVII.  By  thefe  rnufcles,  varioufly  confpiring 
and  oppofing  each  other,  are  performed  w'alking,  Hand- 
ing,* flexion,  extenfion,  deglutition,  and  all  the  other 
geftures  and  offices  of  the  feveral  parts  in  the  living  bo- 
dy- But  the  rnufcles  have  likewife  fome  common  or 
public  aftions,  by  which  they  are  of  ufe  to  the  whole 
animal.  They  haflen  the  return  of  the  venous  blood, 
by  preffing  it  out  both  from  the  veins  of  the  rnufcles 
themfelves  and  from  the  veins  which]  lie  betwixt  them  ; 
for  the  blood  in  thefe  veflels,  diftributed  betwixt  the 
turgid  bundles  of  a contracted  mufcle,  is,  by  the  valves, 
determined  towards  the  heart  only : they  likewife  re- 
turn the  fat  to  the  blood;  and  fliake,  grind,  or  condenfe 
the  arterial  blood,  and  return  it  quicker  to  the  lungs. 
Again,  in  the  liver,  mefentery,  womb,  &c.  they  pro- 
mote the  courfe  of  the  contained  blood,  bile,  and  other 
juices,  fo  as  to  leffen  the  danger  of  their  ftagnation ; 
they  ferve  alfo  to  increafe  the  ftrength  of  the  ftomach, 
by  adding  their  own  ftrength  to  it,  whereby  digeftion 
is  promoted  ; infomuch  that  all  fedentary  and  inactive 
courfes  of  life  are  contrary  to  nature,  and  pave  the  way 
to  difeafes  from  a ftagnation  of  the  humours,  or  from 
a corruption  or  crudity  of  the  aliments.  The  large 
rnufcles,  which  are  generally  placed  round  any  of  the 
cavities  of  the  body,  propel  the  blood  contained  in  that 
cavity,  and  prefs  it  towards  the  heart.  But  by  too 
much  exercife  or  aCtion,  the  rnufcles  themfelves  grow 
hard  and  tendinous  on  all  fides ; render  the  parts  upon 
which  they  are  incumbent  cartilaginous,  or  elfe  change 
thofe  which  are  membranous  into  a bony  nature;  in- 
creafe the  roughnefs,  protuberances,  and  procelfes,  of 
the  bones  which  lie  next  to  them,  and  excavate  their 

flat 
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,fiat  parts  ; dilate  the  cells  feated  in  the  diploe,  and  bend 
the  bones  towards  thefe  parts. 

CCCCXVIII.  The  muicle  which  the  ftimulus  has  cea- 
fed  to  irritate,  or  for  the  adion  of  which  the  mind  has 
no  occafion,  is  relaxed,  and  grows  foft;  its  wrinkles 
are  filled  up,  and  grow  plain  ; its  fibres  are  rendered 
longer,  receding  from  the  middle  towards  the  fixed  ex- 
tremities ; and  its  fwelling  falls.  Whatever  is  the  caufe 
of  additional  contraftion  is  then  taken  away  j but  that 
remains,  without  which  the  mufcle  never  is,  as  long  as 
it  is  alive.  Nor  is  this  the  work  of  an  antagonift  mufcle, 
although  it  may  be  affifted  by  it.  It  may  be  afked. 
What  becomes  of  the  fpirit  that  is  fent  forth  from  the 
brain  ? A part  of  it  perhaps  exhales ; I fufpeft  a part 
to  adhere  to  the  fibre  ; and  thus  it  happens,  that  the 
mufcles  grow  ftrong  with  exercife,  and  their  brawny 
parts  become  thicker. 

CHAP.  XIII. 

Of  the  Senfe  of  Touch. 

CCCCXIX.  ^ I ^HE  other  office  of  the  brain  and  nerves 
I is  to  feel ; that  is,  to  fuffer  a change 
from  the  aftions  or  imprelfions  of  external  bodies,  and 
thereby  to  excite  other  correfponding  changes  or  repre- 
fentations  in  the  mind.  We  lhall  therefore  firft  lead 
our  examination  to  each  of  the  fenfes  in  particular  ; 

and 

It  is  a commonly  receiTcd  opinion  that  there  are  five  fenfes ; 
becaufe  fo  many  different  places  of  the  body,  which  they  call  organs 
of fenfe,  are  affefted  by  a like  number  of  bodies  afling  upon  us. 
The  fltin  is  affefted  by  the  adfioo  of  the  bodies  that  touch  it,  the 
tafte  by  fapid  bodies,  the  noftrils  by  odorous  bodies,  the  ears  by  fo- 
norous  bodies,  and  the  eye  by  light.  Does  this  divifion  and  diftinc- 
tion  of  the  fenfes  into  five  perfeftly  coincide  with  nature?  Whoever 
will  ionfider,  that  the  different  tempers  of  the  air,  whether  they 
depend  on  its  changed  elafticity  or  upon  its  abundance  or  defeft  of 
eledtric  matter,  or  upon  the  prefence  of  vapours,  cold,  or  heat,  pro- 
duce in  fome,  yea  feveral  animals  and  men,  fo  manifeft  an  effeft, 
that  fome  can  thence  prefage  inftant  changes ; whoever  would 
confider  the  wonderful  effefts  of  hunger  and^thirft,  and  likewife  duly 

attend 


244  TOUCH.  CH.XIir. 

and  then  confider  what  is  common  to  all  of  them,  with 
the  changes  which  follow  in  the  common  fenfory  and 
in  the  mind.  ' 

CCCCXX.  The  fenfe  of  touch  is  underftood  in  a two- 
fold manner.  For,  by  this  term  in  general,  we  call  all 
changes  of  the  nerves,  arifing  from  heat,  cold,  rough- 
nefs,  fmoothnefs,  weight,  moifture,  drynefs,  or  other 
affeftions  of  external  bodies,  in  whatever  part  or  organ 
they  are  applied  to  caufe  a change.  In  this  fenfe,  the 
touch  is  afcribed  to  almoft  all  parts  of  the  human  bo- 
dy, to  fome  more,  to  others  lefs ; as  in  different  places 
of  the  body  the  nerves  are  more  numerous  and  bare,  or 
covered  with  more  tender  membranes;  and  thus  even 
pain,  pleafure,  hunger,  thirft,  anguifli,  itching,  and 
the  other  fenfations,  belong  to  the  fenfe  of  feeling. 

CCCCXXI.  But,  in  a fomewhat  different  and  more 
proper  acceptation,  the  fenfe  of  touch  is  faid  to  be  the 
change  arifing  in  the  mind  from  external  bodies  applied 
to  the  fKin,  more  efpecially  at  the  ends  of  the  fingers. 
For,  by  the  fingers,  we  more  accurately  diftinguifh  the 
qualities  of  tangible  things  than  by  other  parts  of  our 
body. 

CCCCXXII.  Indeed,  this  fenfe  does  not  eafily  di- 
flinguifh  tjny  particles  by  the  fkin  which  it  does  not  touch. 
But  fince  the  touch  is  more  peculiarly  afcribed  to  the 
cutaneous  papillae,  therefore  the  flrudure  of  the  fkin  is 
to  be  firft  defcribed.  That  part,  then,  which  is  called 
the  true  /k'm,  is  compofed  of  a thick  cellular  net-work, 
whofe  fibres  and  plates  are  clofely  compared  and  in- 
terwove together  in  an  intricate  manner,  which  renders 
it  porous,  and  capable  of  contracting  or  dilating  to  a 
furprifing  degree.  Its  flrata,  when  expofed  to  the  air 
by  turning  up  the  epidermis,  become  more  clofely 
compadlcd  together;  the  fame  is  infenfibly  relaxed  to- 
wards 

attend  to  the  phenomena  of  the  exqulfitely  fenfible  parts  which  arc 
deftined  for  generation;  he  will  truly  find  many  arguments  for  in- 
creafing  the  number  of  fenfes.  But  if  you  refleft  upon  the  diverfity 
of  organs,  and  particularly  the  diftribution  of  the  nerves,  you  will 
perceive  a natural  difference  in  the  ear  alone  and  eye. 
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wards  fat,  and  is  refolved  into  a fofter  cellular  texture. 
It  is  more  tender  in  fotne  places,  and  in  others  more 
hard.  Within  this  fubltance  run  many  fmall  arteries, 
which  come  from  the  fubcutaneous  ones,  which,  tho* 
neither  large  nor  of  a very  great  length,  are  yet  nu- 
merous in  fome  parts  of  the  ikin,  which  look  red,  as 
in  the  cheeks ; but  in  other  parts  they  are  fewer  in 
number.  The  veins  arife  in  great  numbers  from  the 
fubcutaneous  net-work,  and  the  nerves  likewife  in  the 
fkin  are  very  numerous ; but  they  vanilh  fo  fuddenly, 
that  it  is  very  difficult  to  trace  the  ultimate  extremities 
of  them.  Betwixt  the  fkin  and  mufcles  is  placed  the 
cellular  fabric,  into  which  the  flcin  is  infenfibly  refolved, 
in  moft  parts  replenifhed  with  fat,  the  little  eminences 
of  which  prefs  upon  the  fmall  hollows  of  the  fkin  ; but 
in  fome,  as  the  penis,  red  part  of  the  lips,  &c.  it  is  de- 
flitute  of  fat.  I’here  are  very  few  parts  in  the  body  of 
man  where  the  fkin  is  immediately  joined  to  the  muf- 
cular  fibres  without  any  feparation  by  fat  or  cellular 
fubftance  ; for,  though  the  dartos  of  the  teflicle  has  no 
mufcular  fibres,  it  is  not  without  the  cellular  fubftance. 
There  are  fome  places,  indeed,  where  tendinous  fibres 
are  inferted  into  the  fkin  ; as  in  the  neck,  in  the  palms 
of  the  hands,  and  foies  of  the  feet. 

CCCCXXIII,  Throughout  the  whole  furface  of  the 
fkin  in  mod  parts  of  the  body,  but  with  fome  difficulty, 
you  will  find  it  to  have  a rough  appearance  after  the  cu- 
ticle is  taken  off;  but  in  the  human  body  thefe  are  fo 
obtufe,  that,  unlefs  you  underftand  them  to  be  very 
minute  granulations,  they  are  raifed  hardly  any  vifible 
height  above  the  fkin.  But  in  the  ends  of  the  fingers 
there  are  larger  round  papillae  feated  in  cavities  of  the 
cuticle"^,  and  receiving  nerves  very  difficulty  feen ; 
namely,  a little  mount  or  protuberance  formed  of  fmall 

veffels. 

The  cutaneous  papilla:,  no  regard  being  paid  to  their  differ- 
ence of  fituation,  are  all  formed  from  the  cellular  texture,  which 
ferves  them  for  a foundation,  into  which  feveral  furrows  of  veffels 
are  direfled  ; and  the  filament  of  a nerve,  which  is  eafily  found  in 
the  tubercles  of  the  tongue  and  penis  when  it  reaches  this  tubercle, 
is  as  it  foftened  and  abforbed  into  a fponge.  Albinus  has  elegantly 
reprefented  the  diverfity  of  the  papillae. 
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veffels,  with  one  or  more  fmall  nerves  wrapped  up  to- 
gether in  the  cellular  fubftance.  Thefe,  in  the  lips  and 
glans  penis,  after  long  maceration,  appear  villous  or 
down-like ; and  are  feen  moll  evidently  of  all  in  the 
tongue,  from  the  fabric  of  which  we  conclude,  by  ana- 
logy with  refped  to  the  other  cutaneous  papillae. 

CCCCXXIV.  Over  the  furface  of  the  fkin  is  placed 
another  covering,  which  is  not  fo  liable  to  be  injured  by 
the  air,  and  which  coheres  with  the  fubjacent  (kin  by  an 
infinite  number  of  fmall  bloodlefs  veffels,  and  by  hairs 
which  pafs  through  its  fubftance.  The  outer  furface  of 
this  covering,  as  it  were  of  an  horny  fabric,  is  dry,  in- 
fenfible,  and  not  fubjefl  to  putrefadlion  ; but  being  de- 
ftitute  of  veffels  and  nerves”^,  it  appears  in  a particular 
manner  wrinkled  and  fcaly,  and  is  joined  to  the  fkin 
by  a kind  of  net-work.  This  is  called  the  epidermis  or 
cuticle^  which  is  perforated  by  an  infinite  number  of 
pores,  fome  larger  for  the  fweat,  and  others  fmaller 
for  the  perfpirable  vapours  ; out  of  whole  dudls,  ex- 
panded and  cemented  by  the  interpofition  of  a conden- 
fed  glue,  the  fubftance  of  the  cuticle  is  probably  com- 
pofed.  By  preffure  or  burning,  the  cuticle  grows 
thicker,  by  the  addition  of  new  plates  or  fcales,  formed 
betwixt  the  fiiin  and  thofe  which  lie  outermoft  ; and 
this  is  called  a callus.  But  even  naturally,  in  Blacks,  the 
cuticle  has  two  diftincf  plates. 

CCCCXXV.  The  inner  furface  of  the  cuticle  is  more 
fofc  and  like  a pulp,  fomewhat  like  an  half  fluid  or  a 
concreted  mucus ; whence,  by  macerating  fome  time 
in  water,  it  fcparates  from  the  former,  difficultly  in  Eu- 
ropeans, but  eafily  in  the  Blacks,  where  it  is  truly  mem- 
branaceous, fohd,  and  feparable,  as  in  the  palate  of 
brutes.  This  furface  of  the  cuticle  lies  incumbent  on 

the 

The  nature  of  the  epidermis,  the  manner  of  its  regeneration, 
and  the  controverted  affertiou  of  the  veffels  and  nerves  prefent  in  it, 
have  been  again  propofed  by  Malpighius,  Boerhaave,  and  Albinus. 
Klinkofch  chofe  to  refer  it  to  a cellular  nature  : but  the  great  affinity 
of  the  epidermis  with  the  hair,  nails,  and  horn,  fufficiently  declares 
its  nature;  in  which  neither  my  injeftions  nor  knife  have  yet  been 
able  to  diftinguilh  either  veffels  or  nerves. 
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the  fkin  itfelf,  whofe  papilla,  in  thofe  parts  where  they 
arc  to  be  found,  are  received  into  the  foft  cuticular  al- 
veoli or  fockets.  This  is  commonly  called  rete  Mal- 
pightanum,  although  it  be  certain  there  are  no  perfora- 
tions vifible  through  it  like  thofe  of  a fieve. 

CCCCXXVI.  That  this  reticular  body  is  compofed  of 
a humour  tranfuding  from  the  furface  of  the  true  Ikin, 
feems  very  probable.  As  to  the  fabric  of  the  cuticle 
itfelf,  it  is  obfcure ; for  fince  it  is  both  cad  off,  or  re- 
generated, infenfible,  and  deftitute  of  veffels,  it  does 
not  feem  to  belong  to  the  organical  parts  of  the  body. 
Whether  is  it  the  outer  part  of  the  Malpighian  rnucus 
(CCCCXXV.)  coagulated  and  condenfedby  the  air  and 
by  preffure,  after  being  perforated  with  a number  of 
exhaling  and  inhaling  dufts,  the  mouths  of  which  are 
cemented  together  by  the  interpofed  condenfed  glue? 
and  whether  or  not  are  we  perfuaded  to  this  opi- 
nion by  the  mucous  expanfion  upon  the  membrane  of 
the  tympanum  ? to  which  add,  the  diffolution  of  it 
in  water,  obferved  by  the  more  eminent  anatomifts  ; 
which  experiment  is  by  others  denied  in  the  cuticle  of 
Blacks. 

CCCCXXVII.  Moreover,  to  the  hiftory  of  the  Ikin 
belong  the  hmple  glandules,  which  are  feated  in  very 
many  places  under  the  ikin  in  the  cellular  fabric;  from 
whence  perforating,  the  fkin  by  their  excretory  dudl, 
they  pour  out  a foft  half  fluid  liniment.  Other  feba- 
ceous  glandules,  partly  fimple  and  partly  compound, 
generate  a dry  white  liniment,  of  an  harder  confillence 
in  the  face,  but  more  oily  in  the  groins  and  arm-pits, 
with  which  the  fkin  being  anointed,  fhines,  and  is  de- 
fended both  from  the  air  and  outward  attrition.  They 
are  found  feated  in  all  parts  of  the  body  that  are  under 
a neceflity  of  being  more  immediately  expofed  to  the 
air,  as  in  the  face,  where  there  are  a great  number  of 
the  compound  fort ; or  wherever  the  fkin  is  liable  to 
any  great  attrition,  as  in  the  arm-pits,  nipples,  groins, 
glans  penis,  nymphm,  anus,  and  hams.  They  fre- 
quently fend  out  hairs.  If  it  be  afked,  Whether  thefe 

follicles 
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follicles  are  feated  in  till  parts  of  the  Ikin  ? we  anfwer. 
That  although  anatomy  does  not  every  where  demon- 
ftrate  them,  yet  it  feems  probable  that  they  are  in  no 
part  abfent,  as  may  appear  from  the  fordes  collected 
about  the  whole  furface  of  the  body,  feemingly  of  the 
febaceous  kind.  But  there  is  another  fort  of  liniment 
poured  out  upon  the  ikin  from  the  fat  itfclf,  by  its 
particular  pores,  without  the  intervention  of  glands 
(CCIX.);  and  this  more  efpecially| where  the  ikin  is 
clothed  with  hair,  as  in  the  fcalp. 

CCCCXXVill.  Again,  both  the  hair  and  nails  are  ap- 
pendages to  the  ikin  The  former  are  fcattered  over 
almoft  the  whole  furface  of  the  body,  the  palms  of  the 
hands  and  foies  of  the  feet  excepted;  in  moit  parts  ihort 
and  foft ; but  longer  upon  the  head,  mouth,  cheeks,  and 
chin,  with  the  breail  in  men  ; alfo,  upon  the  fore  part  of 
the  limbs,  in  the  arm-pits,  groins,  and  pubes.  They 
arife  from  the  cellular  texture  lying  under  the  ikin,  ori- 
ginating from  a little  bulb  which  is  membranous,  itrong, 
vafcular,  and  of  an  oval  ihape,  and  more  lax  towards  the 
cellular  texture,  (and  from  this  bafis  the  hairs  are  aug- 
mented by  veifels) ; in  which  little  bulb  another  bulb 
lies  hid,  at  fir  ft  roundiih,  but  afterwards  cylindrical, 
and  furrounded  with  blood.  In  that  fecond  bulb  lies 
the  hair,  laid  over  with  a fat  humour.  The  hair, 
with  both  its  cylindrical  iheaths,  comes  to  the  cutaneous 
hole,  goes  out  through  the  fame  pafl'age,  and  forces  the 
epidermis  into  a ftmilar  iheath ; from  whence  the  in- 
corruptibility of  the  hair:  and  then  the  cover  cannot  be 
feparated  farther  from  the  cortex;  but  the  filaments,  and 
fpongy  and  cellular  matter,  are  continued  throughout 
the  whole  length  of  the  hair.  The  hairs  grow  natu- 
rally 

As  the  fcales  of  the  epidermis,  or  its  lefs  particles,  are  diffe- 
rently conformed  through  the  various  claffes  of  animals,  infefts,  fer- 
pents,  fifhes,  quadrupeds,  and  the  feathers  of  birds;  fo  alfo  it  is 
compared  with  the  hairs,  which  according  to  the  various  claffes  of 
animals,  affurae  a difference  of  nature  ; being  readily  changed  in- 
to true  fcales,  as  in  fiflies  ; into  feathers,  as  in  birds  ; into  prickles, 
as  in  the  hedgehog  and  porcupine;  into  foft  wool,  &c.  The  nature 
®f  the  hairs  has  been  well  deferibed  by  Milpighius,  Lcdermaller,  &c. 
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rally  in  the  cellular  fubftance  under  the  Ikin } but,  by 
difeafe,  they  are  fometimes  formed  within  the  fat  of  o- 
ther  parts.  They  grow  continually  ; and  are  renewed 
again,  after  being  cut,  by  a protrufion  of  their  medul- 
lary fubftance  from  the  Ikin  outward,  under  a produc- 
tion of  the  cuticle.  When  the  hairs  are  deftitute  of  this 
medulla  in  old  people,  they  dry  up,  fplit,  and  fall  off. 
Their  colour  is  from  the  juice,  which  fills  the  internal 
cellular  texture.  The  feem.  to  perfpire  through  their 
extremities,  and  poffibly  throughout  their  whole  fur- 
face  ; as  we  may  conclude  from  the  conftant  force  of 
protrufion  in  their  medulla,  which,  in  the  plica  Poloni- 
ca,  wants  a boundary  to  terminate  it.  To  which  add, 
the  luminous  ftreaks  cr  rays  that  come  out  from  the 
hairs  of  an  animal  eledlrified.  The  fubcutaneous  fat  or 
oil  feems  to  follow,  and  tranfude  through  the  medul- 
lary traft  and  pores  of  the  hairs. 

CCCCXXIX.  The  nails  are  of  the  nature  and  fabric  of 
the  cuticle ; like  which,  they  are  alfo  infenftble,  and  re- 
newable after  being  cut  or  having  fallen  off.  They  are 
found  placed  upon  the  backs  of  the  ends  of  the  fingers 
and  toeSj  which  they  fupport  to  make  a due  refiftance  in 
the  apprehenfion  of  objedls,  having  the  nervous  papil- 
lary bodies,  that  ferve  the  organ  of  touch,  placed  under 
their  lower  furface.  They  arife  with  a fquare  ro^  in- 
termixed with  the  periofteum,  a little  before  tre  lafl 
joints,  from  betwixt  the  outer  and  inner  ftratum  of  the 
fkin  ; and  paffing  on  foft,  go  out  by  a lunar  cleft  in  the 
external  plate  of  the  fkin,  where  the  cuticle  returns 
back,  and  is  partly  laid  over  the  outfide  of  the  nail,  to- 
gether with  which  it  is  extended  forward  as  an  outer 
covering.  The  nail  itfelf  is  of  a foft  tender  fabric  where 
it  firft  arifes,  partly  covered  by  the  fkin;  but,  by  age 
and  contact  with  the  air,  it  in  time  hardens  into  afolid, 
horny,  and  elaftic  body,  compofed  of  long  hair-like 
threads,  cemented  together  by  interpofed  glue,  and  di- 
ftinguifhable  from  each  other  by  intervening  fulci  or 
furrows,  by  which  one  may  be  able  to  fplit  them  into  a 
number  of  Idfer  orders.  The  nail  thus  formed,  ex- 
VoL,  I.  R V-  tends 
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tends  itfelf  to  the  extremity  of  the  finger ; and  is,  in 
this  tradt,  lined  all  along  internally  within  its  concave 
furface,  by  an  expanfion  of  the  true  fkin,  and  fubjacent 
periofteum  intermixed  ; the  filaments  of  which  arife 
firft  Ihort,  and  are  afterwards  continued  of  a greater 
length,  till  they  become  longefl;  of  all  at  the  extremity 
of  the.  nail  to  which  they  cohere.  Thefe  are  moll  inti- 
mately connefted  into  the  root  of  the  nail.  Over  the 
outer  furface  of  the  nail  fome  part  of  the  fkin  is  again 
at  liberty,  and  lies  under  the  nail,  and  diftinct  from  it, 
and  has  its  own  epidermis.  A furrowed  net  work  is 
interpofed  betwixt  the  fkin  and  nail,  which  is  alfo  eafily 
feparable  and  foft,  for  the  proteflion  of  the  papillae ; 
from  thence  the  furrows  grow  gradually  harder,  fo  that 
at  laft  they  can  fcarce  be  diflinguilhed  from  the  nail. 
The  tendons  do  not  reach  quite  fo  far  as  the  nail. 

CCCCXXX.  The  cellular  fubftance  is  w'ithout  fat, 
except  in  a few  places  to  allow  a neceflary  motion  to  the 
fkin.  Where  it  is  replenilhed  with  the  fat,  it  ferves  to 
defend  the  w'armth  of  internal  parts  from  the  cold  air ; to 
render  the  flcin  moveable  upon  the  mufcles ; to  fill  up  the 
cavities  betwixt  the  mufcles  themfelves ; and  to  render 
the  whole  body  white  and  uniform.  The  fkin,  cuticle, 
and  its  Malpighian  mucus,  ferve  not  only  to  limit  the 
external  bounds  of  the  body  every  where  ; but  likewife, 
where  they  feem  to  be  perforated,  pafling  inward,  they 
degenerate  by  degrees  For  the  cuticle  is  manifeftly 
extended  into  the  anus,  urethra,  vagina,  cornea  of  the 
eye,  auditory  paffage,  mouth,  and  tongue;  nor  is  it 
wanting  even  in  the  flomach  itfelf  and  inteftines  ; al« 
though,  by  the  perpetual  warmth  and  moifeure,  its  fa- 
bric be  altered,  and  extended  or  relaxed  into  their  vil- 
lous covering.  Thus  the  true  fkiu  is  continued  into 

the 

All  tlie  parts  of  the  f]<in  are  not  continued  upwards  through 
all  the  holes  and  openings;  for  the  epidermis  is  different  in  the  cor- 
nea, inteftines,  larynx,  and  urethra:  the  fame  holds  of  the  reticula, 
and  of  the  coriaceous  part  of  the  fldn  ; the  mucous  follicles  likewife 
make  a great  difference  in  the  internal  places ; whereas  they  are  fe- 
haceoiis  cryptse  externally.  The  learned  Bonn  has  thrown  much 
light  upon  this  fulf'e*!;^. 
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the  internal  fabric  of  the  palate,  tonguCj  pharynx,  no- 
ftrils,  vagina,  kc.  v/here  it  degenerates  always  into  a 
white,  thick,  pulpy,  commonly  called  nervous,  coat  of 
thofe  parts. 

CCCCXXXL  What  has  been  hitherto  advanced,  is 
fufficient  to  enable  us  to  underftand  the  nature  of  touch. 
The  papillae,  feated  in  the  larger  winding  ridges  at  the 
ends  of  the  fingers,  regularly  difpofed  in  fpiral  folds,  are, 
by  the  attention  of  the  mind,  a little  railed  or  erefted  ; 
as  appears  from  frights  or  Ihiverings ; as  we  fee  in  the 
nipples  of  women,  in  the  handling  of  tangible  objects, 
and  by  light  friftion;  whereby,  receiving  the  impreflion 
of  the  objeft  into  their  nervous  fabric,  it  is  thence  con- 
veyed, by  the  trunks  of  the  nerves,  to  the  brain.  This 
is  what  we  call  the  touchy  whereby  we  become  fenfible 
chiefly  of  the  roughnefs  of  objefts ; in  w'hich  fome  per- 
fons  have  fo  fliarp  a fenfacion,  that  they  have  been 
known  to  diftininguifh  colours  by  touching  the  furface 
only.  By  this  fenfation  we  perceive  heat,  when  it  ex- 
ceeds in  bodies  the  heat  of  our  fingers;  and  weight 
likewife,  when  it  preffes  more  than  is  ufual.  Humidity 
we  judge  of  by  the  prefence  of  w'ater;  foftnefs,  by  a 
yielding  of  the  objeft;  hardnefs,  from  a yielding  of  the 
finger;  figure,  from  the  limits,  or  rough  circumferibed 
furface;  diftance,  from  a rude  calculation  or  eftimate 
made  by  experience,  to  which  the  length  of  the  arm 
ferves  as  a meafure  ; fo  the  touch  ferves  to  correct  the 
miftakes  of  our  other  fenfes ; but  yet  it  fometiines  errs 
itfelf,  and  then  the  other  fenfes  fhow  themfelves  to  be 
true  guides  to  the  animal  without  that  of  touch. 

CCCCXXXII.  The  mucous  body  of  Malpighius  mo- 
derates the  action  of  the  tactile  objefl;,  and  preferves  the 
foftnefs  and  found  (fate  of  the  papillae.  The  cuticle  ex- 
cludes the  air  from  withering  and  defiroying  the  Ikin ; 
qualifies  the  impreffions  of  bodies,  fo  that  they  may  be 
only  fufficient  to  affedl  the  touch,  without  caufing  pain ; 
and  therefore,  when  it  is  become  too  thick  by  ufe,  the 
fenfe  of  feeling  is  either  loft  or  leffened;  but  if  it  be  too 
thin  and  foft,  the  touch  becomes  painful.  The  hairs  fervs 

R 2 to 
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to  defend  the  cuticle  from  abrafion ; to  preferve  and  in- 
creafe  the  heat ; to  cover  and  conceal  fome  parts,  and 
render  the  membranes  of  others  irritable,  which  nature 
required  to  be  guarded  from  the  entrance  of  infefts  ; 
and  perhaps  they  may  ferve  to  exhale  fome  ufelefs  va- 
pours, or  afford  a paffage  to  the  exhaling  oil.  The 
nails  ferve  to  guard  the  touch,  that  the  papillae  and  ends 
of  the  fingers  may  not  be  bent  back  by  the  refiflancc 
of  tangible  objects:  at  the  fa  .le  time  they  increafe  the 
power  of  apprehenfion,  and  affift  in  the  handling  mi- 
nute objedls.  In  brute  animals,  they  generally  ferve  as 
weapons  of  offence,  and  might  be  of  the  fame  ufe  to 
man,  if  they  were  not  cut  off. 

CCCCXXXIII.  But  thefe  are  not  alt  the  ufes  of  the 
Ikin.  For  one  mofl  important  office  of  that  covering  is 
to  exhale  from  the  body  a large  quantity  of  humours 
and  other  matters  to  be  carried  off  by  the  air.  Ac- 
cordingly, the  whole  furface  the  fkin,  fweats  out  a 
vapour  by  an  infinite  number  of  fmall  arteries,  either 
coiled  up  into  papillae  or  fpread  on  the  fkin  itfelf,  which 
pafs  out,  and  exhale  through  correfponding  pores  of 
the  cuticle  ; although  the  courfe  or  diredion  of  the 
veffels  which  pour  out  this  vapour  be  changed  in  palling 
from  the  fkin  to  the  cuticle.  Thefe  exhaling  veffels  or 
arteries  are  eafily  demonftrated  by  an  injedion  of  wa- 
ter or  fifh-glue  into  the  arteries ; for  then  they  fweat 
out  from  all  parts  of  the  fkin  an  infinite  number  of  fmall 
drops,  which  being  transfufed  under  the  cuticle,  ren- 
dered impervious  by  death,  raife  it  up  into  a blifter. 

CCCCXXXIV.  In  a living  pcrfon,  this  exhalation  is 
many  ways  demonftrable.  A clean  looking-glafs.  placed 
againfl  the  warm  and  naked  fkin,  is  quickly  obfcured 
by  the  moift  vapour.  In  fubterraneous  caverns,  where 
the  air  is  more  denfe,  it  more  plainly  goes  off  into  the 
air,  from  the  whole  furface  of  the  body,  in  the  form  of 
a vifible  and  thick  cloud. 

CCCCXXXV.  Whenever  the  motion  of  the  blood  is 
increafed,  while  at  the  fame  time  the  fkin  is  hot  and 
relaxed,  the  fmall  cutaneous  pores,  inftead  of  an  in- 

vifible 
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vifible  vapour,  difcharge  fweat,  confifting  of  minute, 
but  vifible  drops,  which  run  together  into  larger  drops 
by  joining  with  others  of  the  fame  kind.  But  thofc 
parts  chiefly  are  fubjedl  to  fweat  which  are  hotted: ; that 
is  to  fay,  where  the  fubcutaneous  arteries  are.  largeft, 
and  have  a greater  aflion  from  their  refiitance,  as  in  the 
head,  breaft,  and  foldings  of  the  ikin.  The  experi- 
ment before  mentioned  (CGCCXXXIIL),  together  with 
the  fimplicity  of  nature  herfelf,  joining  with  the  vifible 
thickneis  or  cloudinefs  of  the  cutaneous  and  pulmonary 
exhalation  (CCCCXXXIV.),  fufficiently  perfuadcs  us, 
that  the  perfpirable  matter  and  fweat  are  difcharged 
through  one  and  the  fame  kind  of  veflels,  and  differ 
only  by  the  quantity  and  celerity  of  the  matter.  But 
together  with  the  fweat  is  intermixed  the  humour  of  the 
febaceous  glands  (CCCCXXVII.)  and  the  fubcutaneous 
oil,  which  being  more  plentifully  fecrete.d,  and  diluted 
with  the  arterial  juice,  flows  out  of  an  oily  and  yellow 
confiftence,  and  chiefly  gives  that  fxnell  and  colour  to- 
the  fweat  for  which  it  is  remarkable.  Hence  we  find 
it  more  fetid  in  the  arm-pits,  groins,  and  other  parts, 
where  thofe  glandules  are  mofl;  numerous  or  abundant. 
Both  blood  and  fmall  fand  have  been  known  to  proceed 
from  the  fkin  along  with  the  fweat. 

CCCCXXXVI.  Concerning  the  nature  of  perfpira- 
tion^  we  are  to  inquire  by  experiments  and  by  analogy 
with  the  pulmonary  exhalation,  which  more  frequently 
and  abundantly  perfpires  a vaporous  cloud  of  the  fame 
kind,  more  cfpecially  vifible  in  a cold  air.  That  what 
flies  off  from  the  body  in  this  exhalation  is  chiefly  water, 
appears  from  experiments,  by  which  the  breath,  being 
condenfed  in  large  veflels,  forms  into  watery  drops. 
Agreeable  with  this,  we  find  the  obfeuring  vapour 
condenfed  by  a looking-glafs  to  be  extremely  fubtle,  fo 
as  wholly  to  fly  off  again  from  it ; and  the  fame  is  con- 
firmed by  the  obftruded  matter  qf  perfpiration  palling 
off  by  urine,  or  frequently  changing  into  a diarrhoea ; 
and  from  the  eafy  paffage  of  warm  liquors  in  the  form 
of  perfpiration  by  a hot  air,  or  elfe  by  the  urinary  paf- 
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fages  in  a cold  air.  The  water  of  thefe  vapours  is 
chiefly  from  what  we  drink,  but  is  in  part  fupplied. 
from  the  inhalation  of  the  fkin.  Frequently,  even  the 
particular  fmell  of  the  aliments  may  be  plainly  percei- 
ved in  the  perfpiration ; and  there  is  alfo  an  admixture 
of  the  eleftrical  matter  in  every  perfon,  but  in  fome  it 
is  more  evidently  lucid”®. 

CCCCXXXVII.  But  that  there  are,  befldes  water, 
fome  volatile  particles  intermixed  of  an  alkaline  nature, 
is  evident  as  well  as  from  the  nature  of  our  blood,  as 
the  confiderable  mifchiefs  which  follow  from  a retained 
perfpiration.  This  volatile  alkaline  matter  arifcs  from 
the  finer  particles  of  the  blood,  attenuated  by  perpe- 
tual heat  and  tritbre,  and  changed  into  an  acrimonious 
nature.  Thefe  afford  the  fcent  which  is  clofely  follow- 
ed by  dogs,  who  would  not  know  their  mafters  unlefs 
fomething  of  a particular  nature  perfpired  from  each 
perfon. 

CCCCXXXVIII.  The  quantity  of  our  perfpiring 
moiflure  is  very  large,  whether  we  confider  the  extent 
of  the  organ  by  which  it  is  feparated,  the  abundance  of 
vapours  derived  from  the  lungs  only  ; or  barely  take  a 
review  of  the  experiments  made  by  Sanccorius,  in  which 
five  pounds  out  of  eight,  but  by  other  experiments  in 
a colder  country  from  fifty-fix  to  thirty  ounces,  of  the 
food  and  drink  taken  into  the  body  in  a natural  day, 
were  found  to  fly  off  by  perfpiration  only,  exclufive  of 
any  of  the  vifible  difeharges,  and  without  making  any 
addition  to  the  weight  of  the  body  ; but  from  this 
weight  you  muft  deduce  that  of  the  faliva,  mucus  of  the 
nofe,  and  fweat.  But  the  cutaneous  exhalation  is  even 
much  larger  than  this ; fince  it  not  only  throws  oft  fuch 
‘R  quantity  of  the  indigefted  food  and  drink,  but  like- 
wife  what  is  added  to  the  blood  by  the  wav  of  inhalation 

(CCCCXLII.), 

It  is  not  yet  experimentally  proved,  whetlier  all  the  elec- 
tric matter  which  we  inhale  from  the  air,  is  commnnicated  folely  by 
the  lungs,  which  is  the  opinion  of  the  celebrated  Dagoty  ; or  whe- 
ther, at  the  fame  time,  w’e  take  fome  in  by  the  Ikin  : pcrliaps  a 
greater  quantity  of  this  matter  is  carried  off  by  m.eans  of  perfpiration 
through  ihe  fitin,  an.d  hence  arifes  the  lucid  nature  of  certain  bodies. 
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(CCCCXLII.),  which  entering,  often  in  a very  confi- 
derable  quantity,  is  thus  again  expelled.  But  different 
difpofitions  of  the  air,  and  of  the  human  body,  caufe 
great  variations  in  ihofe  matters.  In  warm  countries, 
in  the  fummer-months,  and  in  young  exercifed  perfons, 
more  goes  oft  by  tranfpiration  from  the  body,  and  lefs 
by  the  urine.  But  in  cold  climates,  during  the  tem- 
perate or  winter  feafons,  in  aged  or  inactive  perfons, 
more  goes  off  by  the  urine  than  by  the  infenftble  dif- 
charge.  But  in  temperate  countries,  making  a compu- 
tation throughout  the  whole  year,  fomething  more  is 
perfpired  than  w'hat  pafles  oiTby  mine;  and  joining  to- 
gether all  the  experiments  made  in  different  countries, 
both  excretions  are  almofl  alike.  The  difference  of 
time  after  feeding  does  alfo  in  fome  meafure  vary  the 
quantity  tranfpired  ; but  in  general  it  is  moft  copious 
at  that  time  v^’hen  the  greater  part  of  the  digefted  nou- 
riihment  is  conveyed  into  the  blood,  and  there  atte- 
nuated fo  as  to  be  fit  for  exhalation.  . It  is  naturally 
diminiflied  in  fleep,  even  in  the  w'armer  climates ; but 
it  is  increafed  by  the  heat  of  bed’ deaths. 

CCCCXXXIX.  In  general,  a plentiful  and  uniform 
perfpi ration,  with  ftrength  of  body,  are  good  figns  of 
health  ; for  whenever  it  abounds  from  too  great  weak- 
nefs,  it  is  obferved  to  do  more  mifehief  than  none  at  ail, 
if  the  writings  on  that  head  are  fuffciently  to  be  de- 
pended on.  It  is  thus  a fign  of  health,  becaufe  it  de- 
notes a free  pervious  difpolition  of  the  veffels  difperfed 
throughout  the  whole  body,  together  with  a complete 
digeftion  of  the  nourifnment.  the  greater  part  of  which 
is  perfedly  attenuated' into  a vapour.  \Vhen  it  is  di- 
minifhed,  it  indicates  either  a conftriefion  of  the  fltin,  a 
weaknefs  of  the  heart,  or  an  imperfed;  digeftion  of  the 
aliments.  Perhaps  in  too  great  a perfpiration  the 
nervous  fplrits  themfelves  are  evaporated.  This  dif- 
charge  is,  by  moderate  exercife,  increafed  to  fix  times 
that  of  an  idle  perfon,  even  to  an  half  or  whole  pound 
in  an  hour,  aided  by  ftrong  and  open  veffels,  by  warm, 
watery,  and  vinous  drinks,  with  animal  food  of  an  eafy 

K 4 di- 
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digeflion,  and  a heavy,  temperate,  or  moderately  warm 
air,  aflifted  with  joyful  affedions  of  the  mind.  The 
contrary  of  thefe  either  leffen  or  fupprefs  the  perfpira- 
tion  ; as  thick  Ikin,  a moift  air,  or  a cold  and  dry  one, 
with  reft,  more  frequent  bathing  than  ufual,  or  from  a 
diarrhoea  fudderly  a’ifing,  and  laftly  from  a nervous 
concuffion  from  a difagreeable  affedion  of  the  mind. 
However,  the  continuance  of  life  does  not  depend  on 
a fcrupulous  exadnefs  in  the  quantity  of  this  difcharge, 
which  is  fo  eafily  increafed  or  diminifhed  by  flight 
caufes ; which  is  fliur  up  by  paints  in  many  Indian  na- 
tions, and  is  inconfiderable  in  many  animals  without  any 
fenfiblc  injury.  When  it  is  fuppreffed,  it  does  a pro- 
digious deal  of  mifchief  in  fevers  of  a bad  kind  ; it 
hurts  chiefly  by  its  putrefcent  qualities,  which  are  re- 
tained by  fuppreffed  perfpiration. 

CCCCXL.  The  fweat  is  evidently  of  a faline  nature; 
as  appears  both  from  the  tafte,  and  from  the  minute 
cryftals  which  flioot  upon  the  cloaths  of  fuch  as  w'ork  in 
glafs-houfes ; as  well  as  by  diflillation,  which  fliows  the 
fweat  to  be  of  an  alkaline  nature.  Hence  it  is,  that  by 
this  difcharge  the  moft  malignant  matter  of  many  dit 
eafes  is  thrown  oft  from  the  body.  But,  in  reality, 
fweat  is  always  a preternatural  or  morbid  difcharge, 
from  which  a perfon  ought  always  to  be  free  ; unlefs 
by  violent  exercife,  or  other  accidents,  his  conftitution 
is  for  a fhort  time  thrown  into  a dlfeafed  ftatc.  Nor  is 
it  unfrequent  for  fvveats  to  do  confiderable  mifchief  in 
acute  difeafes ; by  wafting  the  watery  parts,  and  thick- 
ening the  reft  of  the  blood,  at  the  fame  time  that  it 
fenders  the  falts  more  acrimonious.  By  a too  violent 
motion  of  the  blood,  the  fweat  is  rendered  extremely 
fetid  ; and  is  fometimes  even  red,  or  mixed  with  blood 
itfelf : being  eleSrized,  it  fometimes  is  lucid. 

CCCCXLI.  The  ufes  of  perfpiration  are,  to  free  the 
blood  from  its  redundant  w'ater,  and  throw  out*  thofe 
particles,  which,  by  repeated  circulations,  have  become 
alkaline  or  otherwife  acrimonious ; and  poflibly  to  ex- 
hale therewith  an  extremely  volatile  oil,  prepared  from 
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the  fame  blood.  The  fame  perfpiration  likewlfe  quali- 
fies and  foftens  the  cuticle,  which  is  a neceflary  medi- 
um extended  before  the  tender  fenfible  papillse. 

GCCCXLII.  But  the  fame  fkin  that  makes  this  ex- 
halation into  the  air,  is  likewife  full  of  fmall  veflels, 
which  inhale  or  abforb  thin  vapours  from  the  air,  either 
perpetually,  or  at  lead;  when  it  is  not  very  cold  ; more 
efpecially  when  the  air  is  damp,  the  body  unexercifed, 
the  mind  opprefled  with  grief,  or  both  under  conditions 
contrary  to  thofe  which  increafe  perfpiration  before- 
mentioned  (CCCCXXXVIII,)  Thefe  veins^are  demon- 
ftrated  by  anatomical  injecHons,  which,  if  thin  or  watery, 
fweat  through  them  as  through  the  arteries,  if  it  was  wa- 
tery and  thin : moreover,  the  manifefl;  operation  of  me- 
dicines, pervading  the  air,  or  applied  to  the  fkin,  prove 
the  fame ; fuch  as  the  vapours  of  mercury,  turpentine, 
faffron.  Bath-waters,  mercurial  plaflers,  tobacco,  colo- 
quintida,  opium,  cantharides,  arfenic,  with  the  fatal 
clFedfs  of  contagious  or  other  poifons  entering  through 
the  fkin;  as  in  the  venereal  infedion  : to  which  add, 
the  living  of  animals  almofl  without  drink  in  hot  iflands, 
which  abound  with  moifl  vapours ; from  which,  how- 
ever, they  fweat  and  pifs  plentiful  enough.  Laftly, 
fome  extraordinary  morbid  cafes  have  demonftrated 
this,  in  which  a much  greater  quantity  of  urine  has 
been  difeharged  than  the  quantity  of  drink  taken  in ; 
in  which  you  may  believe  that  the  molt  open  palfages 
ferved  for  inhalation  ; that  new  ones  were  generated,  is 
not  credible.  The  proportion  of  this  inhalation  is  diffi- 
cult to  affign ; but  that  it  is  very  great  in  plants,  more 
efpecially  in  the  night-time,  appears  evidently  from  cer- 
tain experiments. 

CCCCXLllI.  Thefe  cutaneous  veffcls,  both  exhaling 
and  inhaling,  are  capable  of  contra£lion  and  relaxation 
by  the  power  of  the  nerves.  The  truth  of  this  appears 
from  the  elfeds  of  paffions  of  the  mind  ; which,  if  joy- 
ful, increafe  the  circulation,  and  relax  the  exhaling 
veffels,  fo  as  to  yield  eafier  to  the  impulfe  of  the  blood  ; 
from  whence,  with  a fhortening  of  the  nerves,  there 

follpw$ 
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follows  a fednefs,  molfture,  and  turgefcence  of  the  fkin- 
Thofe  paffions,  on  the  contrary,  which  are  forrowfui, 
and  retard  the  circulation,  contracl  the  exhaling  veffels ; 
as  appears  from  the  drynefs  and  corrugation  of  the  fkin* 
iike  a gcofe./kin^  after  frights  ; and  from  a diarrhoea 
caufed  by  fear.  But  the  fame  affections  feem  to  open 
and  increafe  the  power  of  the  inhaling  veffels,  whence 
the  variolous  or  peftilential  contagions  are  cafily  con- 
tracted by  fear. 

C II  A P.  XIV. 

Of  the  T A s T E. 

CCCCXLIV.^I  ^HE  organs  of  tafle  and  touch  differ 
butflightly.  By  certain  experments 
it  appears,  that  the  power  of  tafle  is  exercifed  by  the 
tongue  chiefly"’;  for  even  fugar  applied  to  any  other 
part  of  the  mouth,  excites  fcarce  the  leaft  fenfe  of 
tafle  in  the  mind  : neither  will  any  other  fapid  body, 
unlefs  it  contains  fomething  vehemently  penetrating; 
in  w hich  cafe  the  palate,  root  of  the  tongue,  uvula,  and 
likewife  the  oelbphagus,  arc  affeded  with  the  tafle. 
I’hatfcnfation  which  isfometimes  excited  in  the  ftomach, 
cefophagus,  and  fauces,  by  the  regurgitation  of  the  ali- 
merits,  feems  alfo  to  belong  to  the  tongue;  to  which 
the  fapid  vapours  are  (ent  back,  uncommonly  acrid  and 
penetrating:  and  even  that  fenfe  which  is  fometimes 
occafioned  in  the  flomach,  cefophagus,  and  fauces,  from 
a rifmg  of  the  aliments,  feems  alfo  to  be  owing  to  the 
tongue,  to  which  the  taflable  vapours  are  conveyed. 

C.CCCXLV.  Only  the  upper  and  lateral  edges  of  the 
tongue  are  fitted  to  exercife  the  fenfe  of  tafle.  But  by 
the  tengue  w'e  underliand  a mufcular  body,  broad  and 

fulcated 

Nowhere  Indeed  upon  the  fliin,  when  the  epidermis  is  taken 
off,  do  we  feel  the  tsfte  of  bodies  ; but  tafle  is  by  no  means  con- 
fined to  the  tongue  alone.  For  on  what<ver  part  of  the  mouth, 
palate,  or  cheeks,  you  apply  a fapid  body,  you  xvill  not  perceive 
the  fenfe  of  pain,  but  of  the  tafle;  even  of  feme  bodies,  as  arum, 
pepper,  &c.  It  will  be  ftronger  and  more  diflInA  than  any  where  elfe. 
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fulcated  in  man,  and  lodged  in  the  mouth,  whofe  pofte- 
rior  and  lower  parts  are  varioufiy  connected  to  the  ad- 
jacent bones  and  cartilages,  while  it  remains  moveable 
in  its  anterior  and  upper  part.  In  thofe  portions  of  the 
tongue,  which  make  the  organ  of  tafle,  the  fldn  grows 
to  the  adjacent  mufcular  fibres,  being  continued  from 
the  fkin  of  the  face  and  mouth  ; only  here  it  is  always 
foft  and  pulp-like,  from  the  perpetual  warmth  and 
moifture.  From  this  Ikin  arifc  innumerable  nervous 
papilla,,  of  a more  confiderable  bulk  here  than  in  other 
parts.  Of  thefe  there  are  feveral  kinds  : the  fird  of 
them  are  difpofed  in  a rank  on  the  back  part  of  the 
tongue,  on  each  fide  of  the  foramen  ctecum  Thefe, 
furrounding  that  opening  like  a circle,  are  for  the  molt 
part  like  an  inverted  cone,  having  a deep  finus  in  their 
middle ; but  are  otherwife  hard,  and  but  indifferently 
difpofed  for  tailing,  although  you  can  eafily  trace  the 
nerves  to  them.  There  are  fome  other  papilim  of  the 
fame  kind  found  fcattered  before  thefe  upon  the  back 
of  the  tongup. 

CCCCXLVL  Thefe  degenerate  into  a kind  of  pa- 
pilla; like  mufhrooms,  lefs  and  flenderer  than  the  former, 
of  a very  cylindric  and  fomewhat  oval  figure,  placed  at 
fome  fmall  diftauce  from  each  other,  upon  the  upper 
furface  of  the  tongue,  where  they  grow  {harper  point- 
i ed  as  they  lie  more  forwards,  and  are  mod  numerous 
on  the  fides  of  the  tongue.  The  third  fort  of  papillae 
are  of  a conical  figure,  which  abound  mod  in  number 
among  the  former,  and  are  fpread  largely  over  the 
tongue.  Thefe  have  their  apices  fomewhat  inclined  and 
fluftuating  before,  towards  the  tip  of  the  tongue  ; thefe 
are  iikewife  mod  numerous  in  the  fides  of  the  tongue, 
though  there  are  fome  aifo  behind  the  blind  foramen. 
They  are  highly  fenfible,  and  make  the  true  organ  of 
tade  : other  papilla  intervene,  w'hich  are  partly  conical, 

and 

The  number  of  thefe  papilla  vallatmare  by  no  means  conftant; 
for  the  moft  part  they  are  feven  or  eleven,  the  middle  one  of  which 
>3  on  the  very  foramen  caecum  : however,  it  is  not  rare  to  find  a greater 
number,  and  then  It  is  increafed  beyond  fifteen  or  feventeen.j 
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and  partly  (haped  like  threads;  and  feme  of  the  conical 
ones  are  greater,  and  the  others  grow  always  lefs  and 
iefs 

CCCCXL VII.  Thefe  papillae  have  doubtlefs  fmall  nerves 
detached  into  them,  befides  numerous  veffels,  although 
they  are  difficult  to  trace ; for  we  obferve,  that  larger 
nerves  go  to  the  tongue  than  almoft  in  any  intlance 
which  we  have  in  other  parts.  For  befides  the  nerve 
of  the  eighth  pair,  which,  being  one  of  the  principal  of 
the  three  branches,  deeply  enters  the  bafis  of  the  tongue, 
covered  by  the  cerato-gloffus,  near  the  os  hyoides, 
there  is  alfo  a confiderable  nerve  that  goes  to  the 
tongue  and  its  mufcles,  from  the  ninth  pair  ; which  ha- 
ving inofculated  with  the  firfl  nerve  of  the  neck,  and 
with  the  large  cervical  ganglion,  it  fends  a branch 
downward,  and  frequently  joins  the  eighth  pair ; but 
conftantly  communicates  with  the  fecond  and  third  of 
the  neck,  from  whence  its.  branches  afeend  to  the  muf- 
cles arifing  from  the  fternum,  and  frequently  commu- 
nicate with  the  phrenic  nerve ; after  w'hich,  the  refl  of 
its  trunk  goes  to  the  tongue This  communicates,  by 
many  branches,  with  the  fifth  pair  in  the  cerato-gloffus, 
and  is  more  efpecially  fpent  on  the  genio-gloffus. 
Laftly,  the  third  branch  of  the  fifth  pair  having  fent  up 
or  received  the  cord  of  the  tympanum,  and  given  other 
branches  to  the  internal  pterygoides,  with  the  maxil- 
lary and  fublingual  glands,  paffes  with  its  principal 
trunk  behind  the  cerato-gloffus,  where  it  joins  the  ninth 
pair,  and  enters  the  tongue  deeply,  in  company  with 
the  artery  ; together  with  which  it  is  extended  to  the 
tip  of  the  tongue,  where  it  becomes  cutaneous.  To 
this  nerve,  therefore,  if  there  be  any  prerogative  or 
preference,  the  fenfe  of  tafte  is  to  be  more  efpecially  a- 
feribed,  which  is  confirmed  from  obfervations  on  fome 

dif- 

Albimis  has  properly  added  to  thefe  three  claffes  of  papillae  a 
fourth,  which  lies  on  the  fides  of  the  tongue,  and  conliltof  Imall,  al- 
moft  conceniriellits,  again  interfefted  into  fmaller  ones  : thefe  pretty 
clearly  fhow  the  tongue’s  analogy  with  the  flein. 

In  feven  bodies  one  is  found,  iu  which  a hlamect  goes  front 
the  ninth  pair  to  the  phrenic. 
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difeafes  Laflly,  the  nipples  or  papillae  of  the  tongue 
are  of  a hard  texture,  each  papilla  having  its  pulpy  fa- 
bric made  up  by  a number  of  fmall  nerves,  arteries,  and 
veins,  conjoined  or  wound  up  with  a firm  cellular  fub- 
ftance  into  a button,  or  protuberance,  of  which  many 
are,  required  to  make  up  one  large  papilla. 

CCCCXLVIII.  The  arterial  and  venous  down  whicii 
runs  between  the  papillae  are  for  the  purpofes  of  ex- 
halation; and  have  nothing  to  do  with  the  tafte,  far- 
ther than  that  they  feparate  from  the  blood  a liquor  fit 
for  diflblving  falts,  and  keeping  moift  the  papillae  pro- 
per for  tafte : this  liquor  they  pour  out  on  the  back  of 
the  tongue.  On  the  upper  and  back  part  of  the  tongue 
are  feated  many  fimple,  round,  muciferous  glands,  ha- 
ving one  or  more  open  outlets,  which  are  completed  by 
an  hemifpherical  membrane,  and  the  fiefhy  part  of  the 
tongue.  Some  of  thefe  open  into  the  obfcure,  blind, 
and  uncertain  figured  hollow,  which  is  placed  in  the 
middle  between  the  largeft  papillae  (CCCCXLV.),  and 
commonly  contains  fome  of  them. 

CCCCXLIX.  Over  the  papillae  of  the  human  tongue 
is  fpread  only  a fingle  mucous  and  femipellucid  cover- 
ing, which  ftri£Uy  adheres  to  them,  and  ferves  them  as 
a cuticle.  But,  in  brute  animals,  a perforated  mucous 
network  receives  the  papillae,  which  are  in  a manner 
wrapped  upin  cafes  or  capfules  of  this  mucous  body  co- 
vered with  the  cuticle. 

CCGCL. 

In  moft  of  the  fenfitive  organs,  it  is  confirmed  and  proved  by 
long  experience,  that,  out  of  feveral  nerves  going  to  an  organ,  one 
only  ferves  for  exercifing  fenfe:  that  the  optic  conftitutes  the  primary 
feat  and  inftrument  of  fight,  though  we  know  that  feveral  nerves 
enter  the  eye  : that  the  portio  mollis  is  the  nerve  fitted  for  hearing, 
although  the  portio  dura  likewife  paffes  through  the  ear:  that  the 
olfaftory  nerve  docs  the  office  of  fmell,  notwilhftanding  a remark- 
able number  of  branches  coming  from  the  fifth  pair  to  the  membrana 
pituitaria:  and  fo  in  like  manner  theininth  pair  or  middle  lingual  is  ap- 
pointed for  tafte,  although  confidcrable  portions  from  the  gloffo- 
pharyngasus  and  fifth  pair  are  diftributed  through  the  tongue. 
With  all  this  I agree  ; but  the  noted  hiftory  of  Columbus  has  too 
fully  proved,  that  little  credit  is  to  be  given  to  morbid  affections, 
when  inveftigated  and  afferted  by  fingle  obfervaiions  alone. 
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CCCCL.  Under  thofe  papillse  are  fpread  the  mufcles 
which  make  the  flefhy  body  of  the  tongue;  which  are 
very  numerous,  and  hardly  extricable  in  the  human 
tongue:  in  the  lower  part,  it  is  in  a great  meafure  made 
up  of  the  genio-glolTus  mufde  extended  outwards  from 
the  meeting  of  the  chin,  and  diftributed  like  rays  into 
the  fubftance  of  the  tongue.  The  upper  and  lateral 
parts  are  compofed  of  the  ftylo-glolTus,  whofe  fibres  run 
to  the  tip  of  the  tongue  ; which  in  its  middle  part,  be- 
twixt the  former  mufcles,  is  compofed  of  one  proper  to 
itfelf,  called  lingualis;  which  arifing  from  before  the 
pharynx  and  origin  of  the  ftylo  glolTus,  only  lower, 
goes  out  forward,  and,  terminating  betwdxt  the  faid 
genio-glolTus  and  flylo-gloffus,  makes  up  a very  con- 
fiderable  part  of  the  tongue.  The  back  part  of  the 
tongue  is  made  up  of  the  fibres  of  the  cerato-glolTus, 
which  afcend  upward  and  backwark  ; which  ends  be- 
tween the  flylo-gloffus  and  lingualis,  being  included  be- 
tween them : and  to  this  is  joined  the  chondro-gloffus, 
a mufcle  entirely  different,  which  arifes  from  the  fmall 
bones,  and  next  adjacent  bafis  of  the  os  hyoides ; 
from  whence  paffing  outward,  with  its  lateral  portions, 
covered  by  the  genio-gloffus,  it  joins  the  flylo-gloffus, 
and  difappears  in  the  tongue.  By  the  action  of  thefe 
mufcles  the  whole  tongue  is  moveable  in  all  dired^ions, 
and  capable  of  figuring  its  own  fubftance,  fo  as  to  form 
a hollow,  by  the  elevation  of  the  flylo-glofli,  which  it 
again  flattens  by  the  cerato-glofli,  but  contracts  itfelf 
into  a narrow  and  almofl  cylindrical  figure,  by  the  tranf- 
verfe  fibies  from  one  fide  to  the  other,  together  with 
which  there  are  many  other  orders  of  fibres,  intermixed 
with  a thick  fat,  fo  that  they  cannot  be  traced  in  the 
human  tongue. 

CCCCLI.  I'he  arteries  of  the  tongue  are  numerous. 
One  that  is  larger  and  deeper  afeends  in  a ferpcntinc 
courfe  -from  the  outer  carotid,  and  extends  to  the  tip  of 
the  tongue ; and  a leffer  fuperficial  artery,  incumbent 
on  the  fublingual  gland,  either  arifes  from,  or  inofculates 
with,  the  preceding.  Behind,  there  are  various  fmall 
I branches 
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branches  derived  from'  the  pofterior  labials ; and  from 
the  branches  proper  to  the  lips,  or  thofe  of  the  tonfils. 
The  veins  of  the  tongue  are  varioafly  wove,  and  diffi- 
cult  to  defcribe  ; fome  of  which,  lying  deep,  accompany 
the  nerve  of  the  ninth  pair  ; and  others,  that  are  fuper- 
ficial,  accompany  the  mental  artery,  and,  inofculating 
with  the  former,  fends  out  theranular  vein  ; but  all  of 
them  meet  together  in  a large  vein,  which  is  one  branch 
of  the  internal  jugular  coming  from  the  brain.  Thefe 
veins  varioufly  communicate  with  the  adjacent  net- 
works belonging  to  the  tonfils,  pharynx,  thyroide  gland, 
and  ikin;  and  in  the  back  of  the  tongue,  before  the 
epiglottis,  there  is’  a communication  betwixt  the  right 
and  left  fide  of  the  venal  plexus,  i find  lymphatic  veifels 
rather  in  the  neighbourhood  of  the  tongue  than  in  the 
tongue  itfelf. 

CCCCLII.  The  fapUla  of  the  tongue,  which  are  lar- 
ger and  fofter  than  thofe  of  the  (kin,  perpetually  moiff, 
perform  the  office  of  touch  more  exquifitely  than  thofe 
of  the  fmall  and  dry  cutaneous  papilla ; and  from  hence 
the  tongue  is  liable  to  a fharper  degree  of  pain  : more- 
over, naked  falts  are  not  otherwife  perceived  than  under 
a fenfe  of  moifture,  or  of  pain.  But  the  papillte  of  the 
tongue  being  raifed  a little  protuberant,  to  perform  the 
office  of  tafle,  from  falts  diflblved  in  water,  or  faliva, 
and  applied  againfl:  their  tips  or  fummits,  are  affefted 
in  a particular  manner ; which  being  diflinguilhed  by 
the  mind,  and  referred  to  certain  claffes,  are  called 
tajlesy  either  four,  fweet,  rough,  bitter,  faline,  uri- 
nous, fpirituous,  aromatic,  or  pungent  and  acrid,  of 
various  kinds,  infipid,  putrid,  and  others  refulting 
partly  from  pure  falts,  and  in  part  from  an  intermix- 
ture of  the  fubtile  animal  or  vegetable  oils,  variouf- 
ly compounding  and  changing  each  other.  If  it  be 
inquired.  Whether  the  diverfity  of  taftes  arifes  from 
the  different  figures  which  are  natural  to  falts  ? and 

whether 

***  Whoever  would  compare  the  elegant  obfervations  of  Baker, 
Ledermulier,  Luchtmans,  and  Gleichen,  upon  the  figures  of  falts, 

will 
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whether  this  does  not  appear  from  the  cubical,  figure 
in  which  fea-falt  fhoots,  the  prifmatical  figure  of  nitre, 
or  the  particular  configuration -of  vitriol,  fugar,  &c.  ? 
we  anfwer.  That  this  does  not  feem  probable,  for  even 
taftelefs  cryftals  have  their  particular  configurations ; 
and  the  tafte  arifing  from  very  ditferent  falts,  and  dif- 
ferently qualified  objects  of  this  fenfe,  are  too  much- 
alike  each  other,  and  at  the  fame  time  too  inconftant 
or  changeable,  to  allow  fuch  a theory ; as^  for  ex- 
ample, in  nitre.  The  mechanical  reafon,  therefore,  of 
the  diverfity  of  taftes,-  feetirs  to  refide  in  the  intrinfic 
fabric  or  app^fition  of  their  elements,  which  do  not  fah 
under  the  ferutiny  of  our  fenfes. 

CCCCLlll.  But  the  nature  or  difpofition  of  the  co- 
vering  with  which  the  papillae  are  clothed,  together  with 
that  of  the  juices,  and  of  the  aliments  lodged  in  the  fto- 
mach,  have  a confiderable  fhare  in  determining  the 
fenfe  of  tafte  ; infomuch,  that  the  fame  flavour  does 
not  equally  pleafe  or  afFc6l  the  organ  in  all  ages  alike, 
nor  in  perfons  of  all  temperatures;  nor  even  in  one 
and  the  fame  perfon  at  different  times,  who  lhall  be  dif- 
ferntly  accuftomed  in  health  or  .varioufly  difeafed.  In 
general,  whatever  contains  lefs  fait  than  the’  faliva-  itfelf, 
feems  infipid. 

CCCCLIV.  The  fpirituous  parts,  more  efpecially  of 
Vegetables,  either  penetrate  into  the  papilla  themfelves, 
or  elfe  are  abforbed  by  the  adjacent  villi  of  the  tongue; 
as  may  appear  from  the  fpeedy  reftitution  of  the  ftrfength 
By  vinous  or  aromatic  liquors  of  this  kind,  even  before 
they  are  received  into  the  ftomach. 

CCCCLV,  Nature  defigned  the  difference  of  taftes 
to  be  felt  by  tlie  tongue,  that  we  might  know  and  di- 
ftinguifli  fuch  foods  as  are  moft  falutary:  for  in  general, 
there  is  not  any  one  kind  of  aliment  healthy  that  is  of  a 
difagreeable  tafte ; nor  are  there  any  ill  tafted  matters  that 
are  fit  for  our  nourifhment.  For  it  muft  be  obferved, 
that  we  here  take  no  notice  of  cxcefs,  by  which  the  moft 

healthy 

will  be  grieved  to  Imagine,  that  fo  fimple  and  eafily  conceived  a 
theory  is  not  capable  of  explaining  the  diverfity  of  taflei. 
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healthy  food-  may  be  prejudicial.  Ip  this  mawner  na- 
ture has  invited  us  to  take  neeeifary  food,  as  'well  by 
the  pain  called  hunger^-  as  by  the  pleafure  arifing  from 
the  fenfe  of  tafte.  But  brute  animals,  who  have  not 
like  ourfelves  the  advantage  of  learning  from  each  other 
by  inftrpQiion,  have  the  faculty  of  diftinguilhing  fla- 
vours more  accurately,  by  vsrhich  they  are  admonilhed 
to  abftain  cautioufly  from  poifonous  or  unhealthy  food  ; 
and  thcre|ore  it  is  that  herbivorous  cattle,  to  which  a 
great  diveffityof  noxious  plants  is  offered  amongft  their 
food,  are  furniflied  with  fuch  large  and  long  papillae  of 
fo  elegant  a ftrudure  in  the  tongue,  which  are  not  fo 
neceflary  to  man. 

CHAP.  XV. 

Of  Smelling. 

CCCCLVI.  ^ I "'HE  fenfe  of  fmelling  like  wife  condu- 
1 ces  to  the  diftinguilhing  prejudicial 
from  falutary  food.  By  it  we  both  difcover  and  are  ad- 
moniflied  to  avoid,  before  it  comes  to  our  tafte,  what 
might  be  otherwife  dangerous ; and  we  are  efpecially 
enabled  to  avoid  any  thing  of  a putrid  tendency  in  our 
victuals,  which  to  us  is  of  a moft  peftilent  nature,  and 
likewife  to  difeern  what  are  grateful  and  wholefome 
aliments ; although  cuftom  has  rendered  it  more  re- 
markable among  brute  animals  than  among  men.  For 
men  who  have  been  brought  up  wild  by  therafelves, 
without  debauching  the  feent  by.  a variety  of  fmells, 
have  been  obferved  to  poflefs  that  diftinguilhing  faculty 
in  a very  infallible  degree.  Finally,  the  powers  and  vir- 
tues of  medicinal  plants  are  hardly  to  be  better  knowm 
than  by  the  fimple  teftimony  of  tailing  and  fmelling. 
From  hence  it  is,-  that  in  all  animals  thefe  organs  are 
placed  together;  and  from  hence  the  fmelling  is  ftrong- 
er,  and  the  organs  larger,  in  thofe  animals  which  are  to 
feek  their  prey  at  a confiderable  diftance,  or  to  rejeft 
malignant  plants  from  aniong  thofe  that  are  lit  for  food, 
CCCCLVIl,  The  fenfe  of  fmelling  is  performed  by 
VoL.I,  S means 


266  S M E L L I N G.  Ch.  XV% 

means  o£  a foft  pulpy  membrane,  full  of  pores  and  fmal 
velfels,  which  lines  tjie  whole  internal  cavity  of  the  no- 
ftrilsj  being  thicker  upon  the  feptum  and  principal 
convolutions,  but  thinner  in  the  finufes.  Within  this 
membrane  are  diftributed  abundance  of  fob  nerves 
throughout  the  middle  of  its  fabric,  from  the  firfl:  pair 
(CCCLVII.) which  defcend  through  the  holes  of 
the  os  cribrofum  into  the  feptum  narium ; but  in  fuch 
a manner,  that  it  is  very  difficult  to  trace  them  to  their 
extremities  and  into  the  feptum.  Other  lateral  nerves 
come  from  the  fecond  branch  of  the  fifth  pair  and  its 
branches,  from  that  which  lies  tranfverfe  in  the  ptery- 
goide  canal,  and  from  another  which  defcends  through 
the  canals  of  the  palate  ; and  fome  from  the  infra- 
orbital branch  in  the  maxillary  finus,  from  the  den- 
tal branch,  and  from  the  anterior  nerve  of  the  palate. 
Moreover,  the  fore-part  of  the  feptum  has  a fmall  twig 
from  the  ophthalmic  of  the  firft  branch  belonging  to  the 
fifth  pair 

CCCCLVIII. 

To  end  the  dilpute,  v^hcther  the  olfactory  nerve  be  hollow, 
as  Hoffman,  Collins,  Slcvogt  have  affened,  and  which  Vieuflens, 
Brunner,  and  Haller  have  denied  ; it  is  to  be  obferved,  that  in 
fome  cafes  it  is  found  ejiiite  hollow,  fo  that  it  may  be  diftended 
by  blowing  in  at  the  cribriform  plate.  A cafe  of  this  kind  M. 
Sommering  faw  along  with  me;  but  in  moft  fubjedts  I found  it  fo- 
lid,  and  unable  to  be  dittended  by  any  means. 

\Ye  fee  dilfinctly  the  little  twigs  of  nerve,  which  enter  the 
inlide  of  the  noHrils  from  the  fifth  pair.  Haller  has  already  fpoken 
of  the  pterygoide  and  palatine  ramifications.  I have  fecn  fent  off 
from  the  infra-orbitalis  two,  three,  or  four  filaments,  along  with  the 
accompanying  vcffels,  through  that  part  of  the  membrana  pituitaria 
which  covers  the  antrum  Highmorianum.  From  the  ophthalmic 
branch,  bcfidcs  the  ethmoidal  nerves  which  run  through  the  mem- 
brana Schneideriana  of  the  ethmoidal  cells,  and  may  be  diftinguilhed 
by  an  el  egant  whitenefs,  I have  feen  in  fome  bodies,  fpecimens  of 
which  I have  now  by  me,  a branch  fent  off  from  the  frontal  branch 
before  it  has  become  the  fupra  trochlearis,  which,  along  with  the 
infra-trochlearis,  turns  from  the  nafal  into  a ganglion,  from  which 
a twig  runs  into  the  frontal  finus.  Blumenback  has  already  men- 
tioned this  nerve  according  to  my  obfervation.  The  reafon,  per- 
haps, why  it  is  not  found  in  all  fubjedls,  is  owing  partly  to  its  owrt 
tendernefs  and  fraallnefs,  and  partly  to  the  violence  ufed  in  the  fepa- 
ration  of  the  bone. 
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CCCCLVIII.  The  arteries  which  go  to  the  nofe  are 
many  : from  the  internal  maxillary  branches  ; from  the 
three  nafal  ones,  to  wit,  the  upper  and  both  ethmoi- 
dal branches ; alfo  from  the  frontal,  nafal,  and  fide 
branches  ; from  the  leffer  ophthalmic  branch  of  the 
internal  carotid  ; from  branches  of  the  palatine  artery  ; 
from  the  infra-orbital  within  the  fmufes ; and  from 
the  fuperior  dental  one.  It  is  proper  to  thefe  arteries 
very  eafily  and  very  plentifully  to  fweat  out  blood, 
W'ithout  any  confiderable  injury  to  the  veffels  them- 
fdves.  The  veins  run  together  in  company  with  arte- 
ries, and  form  a large  plexus,  by  uniting  upon  the  ex- 
ternal pterygoide  mufcle,  and  communicate  with  the 
fmufes  of  the  dura  mater;  from  whence  they  open  to- 
gether into  the  outer  branch  of  the  internal  jugular. 
The  arteries  fupply  the  nourifhment,  warmth,  and  mu- 
cus, neceflary  to  thefe  parts. 

CCCCLIX.  The  formation  of  the  human  head  into 
that  of  a roundifh  figure,  has  in  us  given  to  the  organ  of 
fiuelling  but  a fmall  extent  of  furface  but  to  enlarge 
this  the  more,  nature  has  made  the  internal  parts  of  the 
nofe  varioufly  hollow  and  complicated,  in  a furprifing 
manner.  Firft  then,  by  the  ruXres  we  underftand  the 
multiform  cavity,  which  begins  before  from  the  no- 
flnls,  and,  extending  tranfverfely  backward  over  the 
roof  of  the  palate  under  the  os  cribrofum,  terminates 
at  the  cavity  of  the  fauces.  This  cavity  is  divided  into 
two  by  a feptum  or  partition  of  bone,  which  defcends 
above  from  the  plate  of  the  cribjofum,  but  below  is 
for.med  by  the  vomer,  and  in  its  fore-part  is  completed 

S 2 by 

I am  always  ftruck  with  admiration,  when  I compare  the 
organs  of  fmell  in  fome  quadrupeds  with  thofc  of  man.  • For  as  in 
man  tlie  cavity  of  the  cranium,  wltich  Is  the  feat  of  the  brain,  is  to 
the  face  almott  as  three,  or  two  to  one  ; but  in  brutes,  as  the  horfe, 
cow,  fow,  as  one  almoll  to  fix,  eight,  or  nine;  fo  in, man  the  cir- 
cumference of  the  noflrils  is  to  the  whole  globe  of  the  head  as  one 
to  fourteen  or  fixteen  ; in  brutes,  on  the  contrary,  as  three  or  two  to 
one  ; or  in  fo.me,  as  one  to  one.  Therefore,  the  anatomical  reafon  is 
plain,  why  moft  animals  fmell  more  acutely  than  man,  although  he 
tnay  have  weakened  his  fmelling  by  no  bad  cuftotn. 
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by  a triangular  cartilage,  whofe  furface  is  largely  ex- 
tended and  very  fenfible. 

CCCCLX.  Moreover,  the  lateral  furfaces  of  the  nares 
are  incrcafed  by  the  fpiral  windings  of  the  offa  turbi- 
nata  the  uppermoll  of  which  are  fmall  turns  or  folds 
of  a fpiral  figure  from  the  upper  part  of  the  os  cribro- 
fum.  The  middle  fold  belongs  to  the  fame,  fomewhat 
oblong  like  a fliell,  internally  convex,  externally  con- 
cave, rifmg  into  an  edge  on  each  fide ; all  over  rough 
with  little  finuofuies  or  excavations,  and  inwardly  fill- 
ed with  fpungy  cells  or  receffes ; the  whole  being  fuf- 
pended  in  a tranfverfe  pofition,  and  fupported  by  par- 
ticular eminences  in  the  bones  of  the  palate  and  upper 
jaw.  The  lowermofl  turbina,  fomewhat  like  the  mid- 
dle ones,  do  like  them  refemble  the  figure  of  a limpet 
fhell,  but  longer ; for  the  moft  part  divided  from  the 
former,  but  fometimes  conjoined  by  a bony  plate, 
which  is  moft  frequently  of  a membranous  nature. 
This  bony  appendix,  being  extended  upwards  in  a 
fquare  form,  ferves  to  complete  the  maxillary  finus. 

CCCCLXI.  From  hence  the  cavity  of  the  nares  is  en- 
larged or  dilated  by  various  finufes,  which  are  a fort  of 
receffes  or  appendages  to  the  whole.  And  firft,  the 
frontal  or  uppermoft  finufes,  which  are  not  always  pre- 
fent,  are  of  an  irregular  figure  intercepted  betwixt 
the  anterior  and  pofterior  plate  of  the  frontal  bone, 
where  it  forms  the  fuperciliary  protuberances  j and 

thefe. 

The  offa  turbinata  are  commonly  counted  three;  but  if  in- 
deed we  take  any  turning  of  the  bone  in  the  cavity  of  the  noftrils  for 
a bone,  their  number  muff  be  increafed  to  four,  and  feveral  paffages 
alfo  are  formed. 

*■'  The  frontal  finufea  fometimes  grow  to  a remarkable  fize. 
Lalt  winter,  in  a male  fubjeft,  they  extended  not  only  over  all  the  or- 
bit, that  the  plates  of  the  orbitary  proctfs  of  the  os  frontis  were 
dittended  two  or  three  lines ; but  what  is  flill  more  furprifing,.  they 
penetrated  into  the  alae  minores  of  the  fphenoid  bone,  and  commu- 
nicated with  the  fphenoidal  finufes  by  a dillinft  canal  going  to  the 
inner  fide  of  the  foramen  opticum.  In  thefe  finufes,  worms  of  vari- 
ous kinds  lodge;  which  I affert,  partly  from  my  own  experience,  in 
which  I faw  in  a boy  of  thirteen  years  of  age  fome  lumbrici,  and 
leeches  ia  dogs,  which  is  likewife  proved  by  other  learned  men. 
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thefe,  being  not  round  in  a fcEtus,  feem  to  arlfe  from 
the  adion  of  the  corrugator  and  other  mufcles,  which 
draw  the  anterior  plate  of  this  bone  outward,  fo  as  to 
increafe  the  diploe  into  large  cells,  in  the  fame  manner 
as  we  obferve  in  the  maftoide  procefs.  Thefe  open  in 
the  upper  part  of  the  nares  into  the  interior  cell  of  the 
os  papyraceum.  There  are  inftances  of  their  being 
totally  wanting,  and  growing  after  the  birth. 

CCCCLXIl.  In  the  fecond  place  come  the  ethmoidal 
fimfei;  which  are  four  or  more  on  each  fide,  in  the  outer 
part  of  the  os  cribrofum,  like  the  cells  of  an  honey-comb; 
completed  above  by  the  cellular  middle  part  of  the  os 
frontis,  and  before  by  the  os  unguis ; behind,  by  the 
bone  of  the  palate  and  fphenoid  bone ; from  whence 
they  open  by  many  fmall  tubes,  placed  one  above  ano- 
ther in  a tranfverfe  pofition,  into  the  upper  part  of  the 
nares.  With  thefe  are  continuous  the  cells  in  the  pave- 
ment or  bottom  of  the  orbit,  and  thofe  engraved  in  the 
os  planum  and  maxillare  are  continued  from  them 
outward.  In  a third  place,  this  finus  is  contiguous  on 
each  fide  with  the  cavity  or  finus  of  the  multiform  bone, 
extending  largely  on  each  fide  towards  the  os  cribrofum 
and  palatinum,  which  is  itfelf  formed  in  a dry  prepara- 
tion, by  the  cartilage  of  large  extent  in  the  foetuSi,  and 
by  a folid  bone,  which  gradually  widens  under  the 
fella  turcica,  with  an  ample  cell  either  fingle  or  di- 
vided ; and  opening  forward  by  its  aperture  or  fora- 
men, into  the  fuperior  part  of  the  meatus  narium. 

CCCCLXlII.  The  lah,  lowermoft,  and  biggefi;  finus, 
which  in  a foetus  is  inconfiderable,  but  in  an  adult  very 
large,  is  that  formed  in  the  bone  of  the  upper  javj  by 
feveral  thin  bony  plates.  The  opening  of  this  into  the 
nofe  is  betwixt  the  os  unguis  bone  of  the  palate  and 
the  proper  lamella  or  plate  which  accedes  to  it  from 
the  bottom  of  the  os  turbintatum.  Which  opening  is 
fo  much  leffened  by  the  furrounding  membranes,  as  to 
form  only  a moderate  round  aperture  in  the  fpace  be- 
twixt the  middle  and  bottom  of  the  os  fpongiofum. 
But  it  likewife  fends  forth  an  hollow  appendix,  tending 
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forwards,  under  the  orbits  which  the  os  planum,  un- 
guis, and  papyraceum  complete,  communicating  like- 
wife  with  the  ethmoidal  cells,  and  open  behind  the 
oftium  lachrymale. 

CCCCLXIV.  The  nerves  of  the  nofe,  being  almofl 
naked,  required  a defence  from  the  air,  which  is  con- 
tinually drawn  through  the  nofcrils,  and  blown  out  again 
by  the  ufe  of  refpiration.  Nature  has  therefore  fup- 
plied  this  part,  which  is  the  organ  of  fmelling,  with  a 
thick  inOpid  mucus,  very  fluid  in  its  firfl:  reparation, 
and  not  at  all  faline,  but,  by  the  air  condenfing  into  a 
thick  dry  crufl,  more  confiftent  here  than  in  other 
parts  of  the  body.  By  this  mucus  the  neryes  arc  de- 
fended from  drying  and  from  pain.  It  is  poured  cut 
from  many  fmall  arteries  of  the  noftrils  ; and  depofited 
partly  into  numerous  cylindrical  ducts,  and  partly  into 
round  vifible  cryptae  or  cells  fcattered  all  over  the  no- 
flrils.  The  fame  flows  out  all  over  the  furfacc  of  the 
olfadlory  membrane,  which  is  therewith  anointed  on  all 
fides.  In  the  feptum  runs  down  forward  a long  finus 
to  a conflderable  length,  which  is  common  to  many 
muciferous  pores : this  mucus  is  accumulated  in  the 
night-time;  but  in  the  day  expelled  by  blowing  the 
nofe,  or  fometimes  more  powerfully  by  fneezing  ; and 
may  offend  by  its  excefs  or  tenuity,  or  irritate  by  too 
great  thicknefs  the  very  fenfible  nerves,  from  whence  a 
fneezing  is  excited  for  its  removal.  But  the  flnufes  of 
this  part,  which  abound  with  mucus,  are  this  way  va- 
rioufly  evacuated,  agreeable  to  the  different  pofturcs  of 
the  body;  by  which  always  feme  of  them  are  at  liberty 
to  free  themfelves,  whether  the  head  be  ereiT,  or  incli- 
ned forward,  or  laterally;  yet  fo,  that  generally  the 
maxillary  and  fphenoidal  fmufes  are  more  difficultly 
emptied  than  the  reft.  Moreover,  the  tears  defeend, 
by  a channel  proper  to  themfelves,  into  the  cavity  of 
the  nofe,  by  which  they  moiften  and  dilute  the  mucus. 

CCCCLXV.  To  the  extreme  parts  of  the  nares  or 
organs  of  fmelling  is  prefixed  the  nofe ; lined  inwardly 
with  a membrane  of  the  fame  nature;  and  compofed 
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of  two  bones,  and  ufually  fix  cartilages,  two  of  which 
are  continued  together  into  the  middle  feptum, 
(CCCCLIX.).  Thefe  cartilages  render  the  nofe  move- 
able  by  its  proper  mufcles,  fo  as  to  be  raifed  and  dila^ 
ted  by  a mufcle  common  to  the  upper  lip,  and  to  be 
contradfed  together  into  a narrow  compafs  by  the  pro- 
per depreffor  and  compreffor  mufcle  pulling  down  the 
feptum.  Thus  we  fee  that  this  organ  projects,  like  an 
engine  in  the  air,  for  the  reception  of  fmells,  and  may 
be  dilated  in  proportion  to  the  quantity  of  inhaled  air, 
and  again  contrafted,  when  it  is  expelled  in  the  fame 
abundance. 

CCCCLX  VI.  The  air,  therefore,  filled  with  the  fubtic 
andinvifible  effluvia  of  bodies,  confifting  of  their  vola- 
tile, oily,  and  faline  particles,  is,  by  the  powers  of  re- 
fpiration  (CCLXV  ),  urged  through  the  nofe,  fo  as  to 
apply  the  faid  particles  to  the  almoft  naked  and  con- 
llantly  foft  olfadlory  nerves,  in  which  a kind  of  feeling 
is  excited,  which  we  call  fmelling : and  by  this  fenfe  we 
diftinguifli  the  feveral  kinds  of  oils,  falts,  and  other 
matters,  difflcultly  reducible  to  claffes,  which  hereby 
we  perceive  indiftindtly  ; whence  they  are  difficultly  re- 
called to  memory,  though  the  odours  already  eflabliffi- 
ed  are  fufficient  enough  for  our  purpofes.  This  fenfe 
ferves  to  admoniffi  us  of  any  pernicious  putrefadlion  ; of 
any  violent  acrimony ; or  of  a mild,  foapy,  and  ufeful 
difpofition  in  bodies.  And  as  fait,  joined  with  an  oil, 
is  the  objedl  of  tafte  ; fo  a volatile  oil,  aided  with  falts, 
ferves  to  excite  fmells : whence  the  affinity  of  the  two 
fenfes,  which  conjunclly  affitl  and  move  each  other, 
may  be  eafily  underftooL  But  volatile  particles  chiefly 
are  diftinguiihed  by  fmell,  and  fixed  ones  by  the  tafte  ; 
perhaps  becaufe  the  thick  mucous  cuticle,  fpread  over 
the  tongue,  intercepts  the  adion  of  the  morefubtle  fa- 
line  effluvia  from  afting  upon  the  tafte,  which  yet  eafily 
affedl  the  fofter  and  lefs  covered  nerves  of  the  internal 
nofe.  We  are  ignorant  of  the  reafon  why  fome  fmells 
pleafe,  and  others  difpleafe  j perhaps  cuftom  may  have 
fome  efted  in  this  cafe. 

S 4 CCCCLVIL 


272  SMELLING.  Ch.XV. 

CCCCLXVII.  Smells  have  a very  ftrong  a£Hon,  but 
of  fhort  continuance  ; becaufe  they  are  applied  imme- 
diately, by  the  mod  minute  particles,  to  nerves  which 
are  very  near  to  the  brain  itfelf,  and  almofl:  naked  ; 
from  thence  too  proceeds  the  force  of  poifonous  va- 
pours, and  the  refrefliment  from  agreeable  odours,  by 
which  fome  perfons  are  effectually  recalled  to  themfelves 
out  of  a dead  fwoon,  or  even  after  drowming.  From 
hence  comes  that  violent  fneezing,  which  often  arifes 
from  acrid  particles ; and  a loofenefs  or  purging  of  the 
bowels,  from  the  fmell  of  fome  medicines,  with  the 
power  of  particular  antipathies.  From  hence  is  derived 
the  pernicious  efteCts  of  exceffive  fneezing,  more  efpe- 
cially  blindnefs,  from  the  near  confent  or  fociety  of  the 
nerves.  But  amongft  the  various  parts  of  the  nofe,  the 
feptum,  and  more  efpecially  the  os  turbinatum,  have  a 
confiderable  (hare  in  the  organ  of  fmelling  : fmee  thefe 
are  parts  multiplied  in  quick  feented  animals,  fo  as  to 
form  beautiful  fpires  in  hounds  and  other  quadrupeds  ; 
and  in  fifh,  who  fmell  by  water,  they  are  formed  like 
the  teeth  of  a comb,  in  an  elegant  manner. 

CHAP.  XVI. 
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[.  A S the  fenfe  of  fmelling  diftinguiflies 
the  fmall  bodies  which  float  in  the 
air,  fo  that  of  hearing  perceives  the  elaftic  tremors  or 
impulfions  of  the  air  itfelf.  Therefore,  we  obferve  the 
fenfitive  organ  of  the  ear  to  be  compofed  in  a different 
manner  from  that  of  any  of  the  other  fenfes ; as  it  is 
made  up,  for  the  moll  part,  either  of  hard  bones  or 
elaflic  cartilages  and  membranes,  which  are  the  molt 
cxquifitely  enabled  to  receive  and  communicate  the  ne- 
ceffary  tremors. 

CCCCLXIX.  The  external  part  of  this  organ,  called 
the  auricle  or  outer  ear,  is  a cartilaginous  funnel,  con- 
neCled,  but  w’ith  a fort  of  mobility,  before  and  behind, 
to  the  bones  of  the  temple,  by  means  of  a ffrong  cellu- 
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lar  plate,  and  likev/ife  by  its  own  proper  ligaments 
and  mufcles ; but  the  mobility  of  this  part  is  diminithed 
by  cuftom.  This  cartilage  is  of  a very  compound 
figure  ; in  general  of  a kind  of  oval  figure,  yet  marked 
with  fpirals  (landing  up,  and  hollows  interpofed,  to 
which  other  hollows  and  ridges  correfpond  in  the  op- 
pofite  furface.  The  outer  eminence,  .called  helix,  be- 
gins above  by  a loofe  tape,  is  carried  round  at  liberty 
about  the  edge  of  the  upper  part  of  the  cartilage,  upon 
the  pofterior  fide  of  which  it  terminates  in  the  fame  loofe 
manner.  -Within  the  body  of  the  cartilage,  furrounded 
by  the  former,  arifes  a bifurcated  eminence,  meeting 
together  in  one,  called  the  anthelix,  which  terminates 
in  a fmall  and  fltort  tongue  called  the  antitrazus.  The 
remaining  part  of  the  ear,  called  the  concha  or  (hell,  is, 
before,  hollow ; behind,  convex  ; growing  gradually 
deeper,  with  a crooked  line  or  ridge  running  through 
its  middle,  under  the  denomination  of  the  concha, 
which  is  immediately  joined  with  the  meatus  auditorius; 
before  which  (lands  a round  moveable  appendix  of  the 
cartilage,  as  a defence,  called  the  tragus. 

CCCCLXX.  This  whole  cartilaginous  body  of  the 
outer  ear  is  only  furrounded  by  a thin  (kin,  and  an 
empty  cellular  fubftance ; it  is  replenilhed  with  many 
febaceous  glandules,  which  fupply  an  ointment.  This 
part ’ is  governed  or  directed  by  certain  mufcles,  which 
generally  lofe  their  ufe  and  adlion,  from  the  cuftom  of 
binding  the  head  in  children,  which  we  are  otherwife 
to  fuppofe  they  were  defigned  by  nature  to  perform. 
The  uppermofl  of  thefe  mufcles  arifes  thin  from  the 
frontal  and  from  the  aponeurofis  of  the  cranium; 
whence  it  is  broadly  fpread  over  the  aponeurofis  of  the 
temporal  mufcle,  and  is  inferted  into  the  anthelix,  or 
neighbouring  helix,  at  the  fide  of  the  anonymous  cavity. 
The  poflerior  mufcles,  which  are  two  or  three,  more 
or  lefs,  are  more  robull  than  the  former  in  a tranfverfe 
pofition  ; and,  arifing  from  the  fame  aponeurofis,  are 
inferted  into  the  convex  part  of  the  concha  near  the 
maftoidal  bone ; the  cavity  of  which  concha  they, 
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doubtlefs,  are  defigned  to  open  or  enlarge.  The  an- 
terior mufcle  is  one  of  the  lead,  which,  being  fpread 
npon  the  aponeurofis  of  the  temporal,  is  inferted  almoft 
tranfverfely  into  the  origin  of  the  helix  and  neighbour- 
ing concha.  But  the  leflfer  mufcular  portions,  which, 
though  fhort,  and  not  very  confpicuous,  look  of  a red 
colour,  are  probably  of  ufe  to  make  fome  change  in 
the  figure  of  this  part.  The  tranfverfc  mufcle  of  the 
outer  ear,  which,  for  a long  way,  conjoins  the  helix 
with  the  anthelix,  ferves  to  open  the  auricle.  The  an- 
titragic  mufcle,  defcending  from  the  root  of  the  anthelix 
to  the  antitragus,  ferves  to  widen  the  entrance  of  the 
concha.  The  tragicus,  which  lies  upon  the  tragus, 
opens  the  entrance  to  the  auditory  paffage  ; and  the 
fmall  mufcle  of  the  larger  notch  or  incifure,  that  lies  be- 
twixt the  two  cartilages  of  the  auditory  paffage,  forming 
the  tragus  and  antitragus,  ferves  to  bring  them  nearer 
together,  and  to  render  the  meatus  itfelf  more  tenfc 
and  elaftic.  The  remaining  mufcles,  the  longer  or  larger, 
and  the  leffer  of  the  helix,  have  hardly  any  great  ufe ; 
unlefs  it  be  to  tighten  or  brace  up  the  cartilages  when- 
ever we  attend  or  liften  to  the  hearing  of  weak  founds ; 
and,  by  drawing  together  the  cartilages,  they  likewife 
render  the  auditory  paffage  more  firm. 

CCCCLXXl.  To  the  concha  is  connedled  the  meatus 
auditorius,  foinewhat  of  a round  compreffed  figure, 
leflening  as  it  bends  inward ; for  a confiderable  part 
bony,  and  bent  forward  in  its  middle.  But,  in  its  an- 
terior and  outer  part,  it  is,  in  fome  meafure,  made  up 
by  three  imperfect  rings,  arifing  from  the  concha  and 
tragus,  and  united  together,  and  to  the  bone  itfelf,  by 
intermediate  flefh,  membrane,  and  cartilage.  Upward 
and  backward,  the  meatus  is  completed  by  a mere 
membrane.  This  is  the  ftate  of  it  in  adult  perfons ; for, 
in  the  foetus  and  new-born  infants,  the  meatus  is  wholly 
cartilage,  and  becomes  afterwards,  in  part,  a bone  by 
degrees. 

CCCCLXXII.  Through  the  auditory  paffage  are  con- 
tinued the  cuticle  and  true  fkin,  gradually  extenuated 
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and  exactly  fltetched  over  the  furface  of  the  bone,  by 
which  it  is  rendered  extremely  fenfible  of  any  itching 
pleafure  or  pain  ; and,  being  rcpleniihed  with  irritable 
hairs,  is  by  them  admonidted  of  any  hordes  or  wax 
abounding,  and  guarding  from  the  entrance  of  fmall  in- 
IVcls.  But,  in  the  cellular  fubdance  under  the  fkin, 
which  is  here  more  firm,  and  makes  up  the  greater  part 
of  the  membrane  (CCCCLXXI.),  in  a fort  of  reticular 
manner,  are  feared  numberlefs  round  follicles  or  cells 
of  a yellow  colour,  which  pour  out  their  contents  by 
fhort  dufts  into  the  cavity  of  the  auditory  paffage  ; at  firft 
of  an  oilv  confiftence,  but  afterwards  it  becomes  more 
thick,  bitter,  and  inflammable  like  wax.  This  liniment 
defends  the  fenfible  fkin  and  membrane  of  the  tympa- 
num from  injuries  of  the  air,  and  keeps  out  or  catches 
any  fmall  infeds  ; but,  when  accumulated  in  too  great 
abundance  in  thofe  who  are  flothful  or  uncleanly,  it 
may  be  the  caufe  of  deafnefs,  or  a difficulty  of  hearing. 

CCCCLXXIII.  Into  this  funnel  of  the  ear  thefonorous 
waves  of  the  airflow,  which,  fromprinciples  of  mechanics^ 
it  muft  of  courfe  colled  together.  The  elaflic  air  only 
receives  fonorous  tremors  or  impulfions ; and  transfers 
them,  either  alone  or  principally,  much  after  the  fame 
manner  as  we  fee  water,  without  air,  transfer  any  im- 
pulfe  that  is  given  to  it'^®.  From  hence,  the  found  is  in- 
creafed  in  air  that  is  condenfcd,  and  is  loft  in  a veffel 
emptied  of  its  air.  But  the  medium  receives  thefe  tre-^- 
mors,  either  from  fome  body  ftriking  agaiiift  it,  or  from 
the  air  itfelf  colliding  againft  another  body,  or  laftly 

from 

That  water  communicates  the  fonorous  undulations,  diver? 
feem  to  prove  ; becaufe,  when  under  water,  they  hear  the  found  and 
voices  of  thofe  at  the  ihore  : and  it  is  now  beyond  doubt,  from  the 
power  of  hearing  which  fifhes  poflefs.  The  indefatigable  inveftigator 
of  nature,  Lyonnet,  is  of  opinion  that  infedfs  hear.  Long  ago 
Ariftoile  and  Klein  afferted  the  power  of  hearing  poffefTed  by  fifties; 
Nollet  agreed  with  them,  but  Camper  has  confirmed  the  affertion,  viz. 
they  have  a kind  of  tympanum,  in  which  there  is  a fmall  bone,  a 
certain  figure  of  a concha,  receiving  a nerve  : they  alfo  have  femi- 
circular  cartilaginous  canals,  through  which  in  like  manner  nerves 
are  ditlributed. 
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from  the  colllfion  of  two  bodies  again H:  each  other  in 
the  air.  But  the  body  which  produces  found,  ought  to 
tremble  or  vibrate  in  all,  even  the  leaft  of  its  particles, 
fo  as  to  form  alternate  arches  rifing  up  from  the  former 
flraight  furface,  and  returning  beyond  the  fame;  the 
curve  line  of  the  fame  exceeding  that  of  the  founding 
body.  From  fuch  a tremor,  the  contiguous  air  is  beat 
into  waves,  whereby  the  parts  of  the  air  that  lie  outer- 
moft  are  compreffed  and  fly  back  again  fo  foon  as  their 
elaflicity  gets  over  the  impulfc;  whence  the  air  flies 
again  towards  the  fonorous  body,  where  it  is  now  more 
loofe  and  rarefied,  to  be  there  again  comprefied  by  im- 
pulfion;  and  in  the  fame  manner  the  anterior  and  outer 
portion  of  air,  furrounding  that  which  is  impelled,  is, 
by  the  action  of  the  latter,  comprefled  and  removed  far- 
ther from  the  trembling  body,  yet  fo  as  to  return  again 
in  its  proper  time  by  the  force  of  elaflicity,  driving  its 
contents  to  the  tremulous  body  for  the  exciting  of  a 
new  v/ave.  Thefe  ofcillatlons  or  impulfions  of  the  air 
are  required  to  fucceed  each  other  with  a certain  velo- 
city; and,  in  order  to  render  them  audible,  they  mud 
not  be  fewer  than  30  in  a fecond  of  time. 

CCCCLXXIV.  Acute  founds  are,  in  general,  yield- 
ed from  bodies  that  are  hard,  brittle,  and  violently 
flrook  or  druck ; but  grave  founds  are  from  the  contrary. 
Thofe  founds  in  general  are  called  acute,  which  are  pro- 
duced from  more  numerous  tremors  in  an  equal  time ; 
and  thofe  obtufe,  which  are  produced  from  few  tremors. 
As  to  any  medium  betwixt  acute  and  grave  founds, 
there  is  none  but  what  is  arbitrary.  Cords,  or  other 
bodies,  that  yield  the  fame  number  of  vibrations  in  a 
given  time,  are  faid  to  be  unifon  ; as  thofe  which  make 
double  the  number  of  ofcillatlons  in  that  time,  are  faid  to 
yield  a tone  that  is  an  oftave  or  eight  notes  higher;  and 
other  proportions  betwixt  the  numbers  of  the  vibrations 
have  difierent  names  afl'igned  to  them.  The  fhorter 
cords  produce  (harper  tones,  and  the  reverfe,  in  a pro- 
portion diredly  as  their  lengths ; as  thofe  which  are 
more  ftretched  afford  flrarper  founds  in  a fubduplicate 

pro- 
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proportion  to  their  tenuity,  or  to  the  weights  or  powers 
by  which  they  are  ftretched.  Experiments  to  this  pur- 
pofe  are  very  eafily  made  with  a monochord,  or  a feries 
of  cords  ftrctched  with  weights 

CCCCLXXV.  The  found,  thus  produced,  whether 
acute  or  grave,  ftrong  or  weak,  is  carried  through  the 
air  with  a celerity  equal  to  about  1038  Paris  feet  in  a 
fecond,  and  that  with  an  uniform  velocity,  without 
abating  in  the  larger  diftances.  But  a contrary  wind, 
caufing  the  vibrations  to  extend  more  flowly,  retards 
the  progreffion  of  found  about  of  its  velocity.  So 
likewife  denfity  and  drynefs  of  the  air  incrcafe  the 
found,  as  a rarefaction  and  moifture  of  the  air  leflen  it. 
Hence,  in  fummer  time,  founds  move  fwifter;  and  in 
Guinea,  it  has  been  obferved  to  pafs  at  the  rate  of  1098 
Parifiau  feet  in  one  fecond  of  time. 

CCCCLXXVI.  The  found,  thus  every  way  extend- 
ed, meets  with  certain  particles  in  ail  adjacent  bodies, 
even  in  water  and  mercury,  to  which  it  communicates 
fimilar  tremors  or  vibrations,  not  only  fuch  as  are  in 
unifon  with  the  original  tone,  and  which  yield  a found 
in  a more  particular  manner  fenfible;  but  alio  it  excites 
tremors  lefs  fenfibly,  even  in  the  other  parts  of  bodies, 
which  vibrate  in  the  various  proportions  of  the  fcale. 
From  hence  it  is,  that  every  found  which  we  hear,  is  a 
mixture  of  the  original  tone,  produced  by  the  trembling 
body,  in  conjundion  with  fecondary  tones  generated 
from  the  elaftic  tremors  of  the  furrounding  bodies. 
The  ftrength  of  found  is  increafed,  if  one  audible  or 
primary  tone  follows  the  other  fo  ciofcly,  that  their  fuc- 

ceflion 

The  dodrine  of  mufic  undoubtedly  is  to  be  accounted  among 
the  chief  proofs  of  human  indultry.  It  has  recommended  itfelf,  not 
by  the  art  by  which  it  has  been  cultivated  overall  Europe,  and  par- 
ticularly at  Naples,  but  likewife  by  its  effcfts  upon  animal  bodies; 
fo  that  almoft  any  afFt£lions  of  the  mind  may  be  produced  by  it, 
and  difeafes  tbemfelves,  particularly  of  the  nervous  kind,  may  be 
cured.  Albrecht  and  Roger  have  given  an  abridgment-of  this  art ; 
but  theories  of  this  dodtrine,  its  fotmdation,  and  conjeAures  upon  it, 
have  been  propofcd  by  (everal  celebrated  perfons  j fuch  as  Euler, 
Rameau,  Grange,  Burney,  and  feveral  others. 
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ceffion  cannot  be  diftinguifhed  by  the  ear  ; but  if  they 
follow  each  other  fo  flowly  as  to  be  diltinguHhable  by  the 
car,  they  produce  an  echo;  but  to  produce  this  re- 
quires an  interval  of  fix  thirds  of  a fecond  of  time,  or 
the  diftance  of  55  feet  betwixt  the  reflecting  or  echoing 
body  and  the  ear. 

CCCCLXXVII.  Sounds,  being  elaftic,  are  reflected 
from  hard  bodies  in  angles  equal  to  thofc  of  their  inci- 
dence. But  the  fame  found,  ulhered  into  the  open 
air,  and  dilating  through  an  immenfc  fphere,  grows 
proportionably  weaker  : but  if  jt  be  ufhered  through  a 
tube,  in  a cylindrical  fliape,  the  ftrength  of  it  is  more 
confined  together  ; or  elfe,  by  being  collected  into  the 
focus  of  a parabola  or  ellipfis,  it  becomes  increafed,  as 
we  obferve  in  fpeaking-trumpets,  from  which  the  voice 
goes  out  parallel  to  the  focus  of  the  parabola,  without 
fcattering  the  fonorous  rays. 

CCCCLXXVIll.  Therefore  the  fonorous  waves  of 
the  eladic  air,  being  driven  into  the  cartilaginous  funnel 
of  our  ear,  which  is  naturally  inclined  forward  and  out- 
ward in  an  high  fituation,  are  repelled  and  collected 
together,  by  alternate  reflections  from  its  elaftic  fides, 
into  the  cavity  of  the  concha,  from  whence  it  proceeds 
through  the  auditory  paflage,  with  a force  fo  much 
ftronger  as  the  furface  of  the  outer  ear  is  larger  than 
the  light  or  feCtion  of  the  auditory  paflage.  Through 
this  paflage,  however  cylindrical,  the  fame  force  is  con- 
tinued entire  forward,  and  increafed  by  new  refonances, 
excited  from  the  percuflion  of  the  elaftic  cartilages  and 
hard  bones,  fo  as  to  mix  imperceptibly  with  the  primi- 
tive found. 

CCCCLXXIX.  Moreover,  the  bottom  or  end  of  the 
faid  auditory  paflage  is  terminated  internally  by  a thin 
membrane,  called  membrana  tympani ; which,  in 
adults,  is  of  a roundifli  figure,  and  placed  with  an  ob- 
liquity ; but  fo  that  from  its  upper  appendix  it  projects 
inward  like  a fhield,  whilft  the  part  which  lies  above 
its  middle  projeCls  into  the  cavity  of  the  meatus  like  a 
Ihield.  This  membrane  of  the  tympanum  is  compofed 
4 of 
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of  feveral  plates ; the  firfl:  or  outermoft  of  which  is  white 
and  mucous ; the  other  is  a true  fkin,  continued  from 
the  membrane  of  the  meatus,  and  of  a vafcular  texture ; 
the  third  is  a dry,  rattling,  fplendid,  and  pellucid 
membrane  or  plate,  without  blood-velfels ; and  the  in- 
nermoft  is  the  vafcular  periofteum  of  the  auditory  paf- 
fage  and  tympanum,,  with  a tender  cellular  texture  ly- 
ing between.  This  membarne  is  not  naturally  perfo- 
rated with  any  opehing,  fo  far  as  1 have  been  able  to 
difcover,  and  the  tranfmiffion  of  fmoke  is  fabulous.  It 
is  conftantly  fo  ftretched  in  the  fulcus  or  groove  of  the 
bony  ring,  in  which  it  is  contained,  proper  to  the  foetus, 
and  after  the  birth  coalefcing  with  the  reft  of  the  os  pe- 
trofum,  that  there  is  no  part  of  the  human  body  to  be 
found  more  tenfe  or  more  tremulous  than  this.  Upon 
the  furface  of  this  membrane,  and  more  efpecially  upon 
its  conical  cavity  pointing  inward,  the  fonorous  waves 
flrike,  after  they  have  received  their  lafl  reflexions 
from  the  auditory  paflage,  by  which  the  elaftic  fabric  of 
this  membrane  is  forced  into  ofcillation. 

CCCCLXXX.  This  membrane  is  ftretched  over  a 
cavity  of  the  os  petrofum,  called  the  tympanum;  which 
is,  for  the  moft  part,  of  a roundifh  figure,  but  not  re- 
gularly fo  ; being  divided  in  its  middle  into  ttvo  by  a 
promontoryj  and  in  the  adult  is  increafed  backward 
by  the  cells  of  the  maftoide  bone,  which  are  abfent 
in  the  feetus.  But  alfo,  in  its  upper  and  anterior  and 
•pofterior  part,  the  tympanum  has  hollow  cells,  and 
is  lined  with  a vafcular  membrane,  receiving  fraall 
branches  from  the  internal  carotid,  and  from  a branch 
of  the  artery  of  the  dura  mater,  which  laft  pafles  thro’ 
a fiffure  in  the  aqueduX,  and  it  has  others  from  the  ex- 
ternal arteries  of  the  tympanum  and  from  the  ftylo- 
mafloidea.  It  is  commonly  full  of  a mucus,  poured 
into  it  from  the  Euftachian  tube,  and  is  divided  by 
various  membranes  into  a kind  of  cells,  namely,  by 
produXions  of  the  periofteum  to  the  little  bones. 

CCCCLXXXI.  Within  this  cavity,  three  of  the  larger 
hones  of  hearings  together  with  a fourth  which  is  lefs, 

are 
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are  fufpended  moveably.  And  firfl,  the  malleus  or 
hammer  lies  with  its  upper  round  head  refting  upon  the 
concavity  of  the  tympanum,  from  whence  the  handle 
of  it  is  extended  down,  along  the  membrane  of  the 
tympanum,  betwixt  the  plates  of  it  ; having  reached  as 
low  as  the  middle  of  the  membrane,  it  terminates  by  a 
very  clofe  cohefion,  with  a broad  extremity  a little  in- 
curvated  outwards.  The  fame  bone  is,  moreover,  con- 
neded  and  fuftained  by  a peculiar  ligament  of  its  owm, 
joining  it  to  the  longer  leg  of  the  incus ; and  another 
membrane  ferves  as  a fecurity  near  the  longer  procefs 
of  the  malleus.  This  bone  drives  outwards  the  mem- 
brane of  the  tympanum,  which  is  fpread.  over  the 
fhorter  and  conical  procefs  of  its  handle.  From  the 
fame  place  of  this  bone  a broad,  long,  and  flat  procefs, 
goes  out  forward  into  a fulcus  of  the  tube.  It  is  articu- 
lated with  the  incus  by  two  heads,  having  protuberant 
lines  with  a fulcus  in  the  middle,  and  all  of  them  ob- 
lique. 

CCCCLXXXII.  In  the  malleus  are  commonly  de- 
feribed  three  mufcles : the  firfl  and  internal  of  which, 
called  tenfor  tympani,  being  the  largeft,  is  lodged  in  a 
particular  groove  within  the  tube,  with  which  it  pro- 
ceeds parallel  ; and,  rifing  from  the  procefs  of  the 
multiform  bone  between  the  paflage  of  the  cerebral  ca- 
rotid and  the  hole  of  the  artery  of  the  dura  mater,  ben- 
ding round  a pully,  is  inferred  by  its  tendon  reflected 
outward  and  downward  into  the  beginning  of  the 
handle.  The  fecond  mufcle  arifes  from  a fulcus  in  the 
fame  tube,  but  externally  fliorter  than  the  former,  and 
carried  back  almoft  in  the  fame  manner,  but  without 
being  reflected  : it  adheres  by  a confiderable  extent  to 
the  longer  procefs ; and  the  fame  is  fufpedted  to  be  but 
little  different  from  the  red  pulpy  membrane.  The  third 
mufcle  of  the  malleus,  which  arifes  from  the  auditory 
paffage,  paffes  through  a notch  in  the  broken  or  inter- 
rupted ring  of  the  tympanum,  and  is  inferted  jufl  by 
the  fhorter  procefs  into  the  malleus  j and  this,  which  is 
by  fome  faid  to  relax  the  membrane  of  the  tympanum. 
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has  never  been  feen  with  fufficient  certainty  neither  by 
myfelf,  nor  by  the  mofi;  eminent  anatomifts.  For  the 
reft,  by  means  of  the  tenfor  of  the  malleus.,  the  mem- 
brane of  the  tympanum  is  diipofed  for  the  hearing  of 
weak  founds;  as  the  other  mufcle  ferves  to  moderate  in 
too  violent  founds,  by  drawing  the  malleus  from  the 
incus ; by  which  therefore  the  propagation  of  the  fono- 
rous  tremors  is  interrupted.  If  the  membrane  of  the 
tympanum  be  broke,  or  the  bones  of  hearing  diflocated, 
the  perfon  becomes  at  firft  hard  of  hearing,  and  after- 
wards perfedlly  deaf ; this  part  being  the  feat  of  that 
flight  hearing  which  is  propagated  through  the  bones 
of  the  Ikull. 

CCCCLXXXIII.  The  malleus  returns  the  tremors  im- 
prefled  upon  the  membrane  of  the  tympanum  to  the 
incus,  which  is  a Ihort  thick  little  bone,  articulated 
with  the  former  behind  by  a broad  furface,  with  two 
fulci  and  a middle  eminence.  The  fliorter  leg  of  this 
bone,  whofe  little  body  is  bifurcated,  being  fufpended 
by  a ligament,  is  held  firm  into  a fulcus  proper  to  the 
bone.  Another  longer  one  defcends  parallel  to  the  mal- 
leus ; and,  by  a fomewhat  crooked  extremity,  is  adapted 
to  the  fourth  orbicular  bone  which  it  receives,  convex 
on  one  fide,  flatter  on  the  other,  and  refting  upon  the 
ftapes,  to  which  its  protuberances  are  imparted. 

CCCCLXXXIV.  The  Jlapes,  aptly  enough  fo  called 
from  its  figure,  lies  inclined,  but  more  backward  than 
forward,  with  a hollow  head  that  receives  the  incus, 
from  whence  proceed  two  little  crooked  legs,  the  pofte- 
rior  one  of  which  is  largeft  : but  below-,  its  oval  bafts 
is  occupied  by  an  aperture  of  a correfponding  figure, 
commonly  called  the  fenejlra  cvalls.  Here  the  legs, 
which  are  ftilcated  inwardly,  are  conjoined  by  a tenfe 
membrane  affixed  to  the  hollow  bafts.  This  bone  of 
the  ftapes  is  covered  by  its  own  mufcle,  which  being 
included  in  a bony  papilla  or  cafe,  fends  out  a fmall 
tendon,  v.?hich  is  inferred  under  the  incus  into  the  head 
of  the  ftapes.  Hence  it  feems  to  draw  die  ftapes,  that 
St  may  lie  higher  up,  under  the  back  part  of  the  feneftra 
VoL.  I,  T ovaliSj 
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ovalis,  and  pafs  out  of  it  before.  Thus  the  nervous 
pulp  of  the  veftibulum  is  preffed  by  the  bafis  of  the 
Rapes,  and  by  the  air  of  the  tympanum.  The  whole 
courfe  or  feat  of  the  Rapes  is  feparated  from  the  reR  of 
the  tympanum,  by  a membrane  proper  to  itfelf, 

CCCCLXXXV.  A fmall  roundilh  oval-fliaped  bone, 
here  and  there  greatly  excavated,  is  here  fixed  to  the 
longer  leg  of  the  incus,  and  from  thence  goes  to  the 
fmall  head  of  the  Rapes. 

CCCCLXXXVI.  There  are  various  channels  which 
pafs  out  from  the  cavity  of  the  tympanum.  Above  the 
two  larger  bones  behind  the  poRerior  leg  of  the  incus, 
is  a fmall  cell,  a kind  of  appendix  to  the. tympanum, 
of  the  figure  of  a gnomon.  Behind  that  the  fmall 
cells  begin' in  the  os  petrofum,  above  the  mamillary 
procefs.  Below  thefe,  that  procefs  is  excavated  in 
an  adult  by  various  fmall  caverns. 

CCCCLXXXVII.  From  thence  the  proper  canal,  go- 
ing out  forwards  from  the  anterior  extremity  of  the 
tympanum,  emerges  from  the  bones  lying  between  the 
os  multiforme  and  the  offa  temporum ; and  is  joined 
into  a correfponding  elliptical  and  diverging  cone,  part- 
ly membranous,  and  in  part  made  up  of  cartilages  of  a 
variable  Rructure;  it  opens  by  a very  ample  elliptical 
aperture,  turning  inward  and  forward  behind  the  nares, 
into  the  cavity  of  the  fauces : it  is  lined  with  a porous 
membrane,  full  of  cryptse  and  mucous  cells,  continued 
from  and  like  to  the  membrane  of  the  nares.  This  is  the 
tube  which,  by  the  adion  of  the  circumjacent  mufcles, 
may  be  comprefled  and  clofed,  and  probably  a little  re- 
laxed and  opened  again,  by  the  circumflex  mufcle  of 
the  moveable  palate.  By  this  canal  the  infpired  air 
enters  into  the  tympanum  to  be  changed  or  renewed, 
and  the  furrounding  mucus  of  the  little  bones  and  o- 
ther  parts  are  this  way  depofited : nor  is  it  at  all  impro- 
bable, that  the  air  enters  by  this  tube,  to  fupport  the 
tympanum  when  it  is  prefled  inward  by  the  more  vio- 
lent founds;  for  founds  themfelves,  received  into  the 
mouth,  are  this  way  conveyed  to  the  organ  of  hearing. 
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In  infpiration,  the  air  prefles  the  membrane  of  the  tym- 
panum outward  : and  from  thence  proceeds  that  clafh- 
ing  or  whifpering  noife,  by  which  the  hearing  is  obfcu- 
red,  when  the  mouth  is  held  wide  open  in  yawning; 
for  then  the  air  entering  more  abundantly  through  the 
cavity  of  the  tube,  to  the  tympanum,  refifts  the  tremors 
of  the  external  air. 

CCCCLXXXVIII.  Two  other  paffages  lead  from  the 
tympanum  to  the  lahynnthy  or  innermoll  chamber  of  the 
car  ‘ 3°.  And,  again,  the  feneftra  ovalis  (CCCCLXXXIV. ) 
not  covered  by  any  membrane,  leads  into  the  vejlibulum; 
which  is  a round  cavity,  formed  in  a very  hard  part  of 
the  os  petrofum,  that  lies  near  the  inner  part  of  the  tym- 
panum. In  that  cavity  are  three  recelfes ; of  which  the 
upper  one  is  elliptical,  the  lower  one  circular,  and  the 
third  like  a furrow.  There  is  a nervous  pulp  in  the 
veftibulum  diftinguilhed  from  the  parietal  bone  by  the 
vapour  furrounding  it  Into  this  open  the  five  mouths 
of  the  three  femicircular  canals,  the  foramen  ovale,  and 
the  paffages  of  the  nerves  and  arteries. 

CCCCLXXXIX.  In  the  foetus,  thefe  are  formed  of 
a diftinft  hard  fliell,  which  being  furrounded  with  a 
fpungy  bone,  are  lodged  in  a cavity  of  the  os  petrofum  ; 
which,  in  adults,  is  extremely  hard,  extended  into  feg- 
ments  fomething  larger  than  femicircles,  which  have  an 

T 2 ample 

There  is  almoft  no  part  of  the  human  body  fooner  acquires 
its  perfeft  magnitude  than  the  labyrinth  of  the  internal  ear  : for  ia 
a foetus  of  five  months,  it  is  almoft  of  the  fame  fize  as  in  an  adult. 

All  the  internal  cavity  of  the  labyrinth  is  filled,  not  with  va- 
pours, but  with  true  water.  In  1771,  I had  two  cafes  of  perfons  who 
died  through  cold,  in  whom  an  icy  ftria  could  be  perceived  pene- 
trating through  the  feneflra  ovalis,  the  ftapes  being  driven  out  frora 
the  veftibulum  into  the  cavity  of  the  tympanum.  Noperfon  before 
Cotun,  although  Vieuflens,  Salzraan,  Valfalva,  Morgagni,  &c.  had 
fome  knowledge  of  the  fubjeft,  was  really  and  fully  acquainted  with, 
this  water,  which  Caldan  and  Meckel  have  more  fully  confirmed.  The 
whole  cavity  of  the  labyrinth,  particularly  of  the  veftibulum,  is  filled 
with  it:  if  you  injedl  quickfilver,  it  is  expelled;  or  by  cold,  it  is 
converted  into  ice,  exadly  reprefenting  the  figure  of  the  cavity : This 
is  feen  in  feveral  animals.  It  is  fecreted  from  the  arteries,  and  thrown 
out  by  two  fmall  canals,  through  which  at  leaft  mercury  goes  from  the 
cavity  of  the  labyrinth. 
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ample  opening  betwixt  them.  The  larger  pofterior  and 
lower  Cl  thefe  circles  is  perpendicular;  alfo  the  middle 
and  upper  one  is  placed  towards  the  perpendicular;  but 
the  outermoft  and  lead  is  horizontal.  The  inner  mouth 
or  aperture  of  the  uppermofi  of  thefe  meets  with  the 
Upper  opening  of  the  poderior  ring,  and  both  join  into 
one. 

CCCCXC.  But  the  cochlea  is  a part  dill  more  won- 
derful, feated  in  an  inclined  podure  witliin  the  anterior 
portion  of  the  os  petrofum.  Into  one  part  of  this  cavity 
opens  the  vtdibulum  ;■  and  into  the  other  the  feneflra 
rotunda  of  the  tympanum  which  is  concealed  behind 
a protuberance  in  the  bottom  of  the  tympanum.  The 
cochlea  itleU  is  made  up  of  a nucleus  of  bone,  of  a co- 
nical figure,  with  its  apex  inclined  inward ; divided  by  a 
middl'e  (ulcus,  both  through  its  bafis,  and  through  its 
whole  length  ; and  perforated  with  innumerable  Imall 
foramina  into  the  tubes,  which  are  called  fcata,  termi- 
nating in  the  middle  of  the  fccond  fpiral.  About  this 
nucleus  are  wrapt  two  turns  and  a half  of  a canal ; which 
in  the  foetus  is  made  up  of  a didindt  fhell-like  fubdance, 
peculiar  to  itfelf;  and,  in  the  adult,  is  united  into  one, 
with  tire  adjacent  bone : and  this  winding  canal  dimi- 
nifhts  gradually  iu  a conical  figure,  from  the  two  fore- 
mentioned  openings  towards  the  tip  of  the  nucleus.  It 
is  bilocular,  or  made  up  of  two  apartments,  divided  by 
a partition  called  lamella  fpiralis.  This,  at  its  larger 
end,  is  bony,  and  extended  out  of  the  nucleus,  at  right 
angles,  into  a cavity ; is  driated,  and  every  way  wrapt 
up  by  the  interna!  periodeunt  as  in  a capfule.  Ano- 
ther external  part  hereto  belonging,  is  a membrane, 
w hich  likewife  divides  the  canal : thus  there  arc  formed 
tw'o  didind  feraicanals,  called  fcalez.  ' The  interior  and 
poderior  Of  thefe  canals  begins  from  the  fenedra  rotun- 
da, where  it  is  fhut  by  a membrane,  and  is  called  the 
Jcala  tymparn  ; the  other  begins  before,  from  the  vedi- 
bulum,  from  which  it  has  its  name.  In  the  tip  of  the 

cochlea 

It  is  now  very  char  to  al!  from  the  obfervatiocs  and  figure  of 
Scarpa,  although  it  was  not  known  before. 
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cochlea  is  formed  a third  cavity  fhaped  like  a funnel. 
Into  this  the  fpiral  lamina  terminates  by  a membrana- 
ceous extremity,  but  fo  that  the  funnel  communicates 
with  them  by  a fmall  hole  on  each  fide ; but,  in  many 
bodies,  it  alfo  communicates  with  the  cavity  of  the  buc- 
ket  that  is  filled  with  the  nerve. 

CCCCXCI.  The  blood- veifels  of  the  outer  ear  come 
from  the  temporal  or  proper  auricular  branthes ; thofe 
to  the  membrane  of  the  tympanum  are  either  from  the 
temporal,  from  the  fiylo-mafloideal,  or  from  both;  thofe 
of  the  meatus  auditorius  come  from  the  former ; thofe 
to  the  tympanum  were  defcribed  CCCCLXXX. ; and 
the  vcffels  belonging  to  the  vefcibulum,  cochlea,  and 
femicircular  canals,  are  from  the  vertebrals  and  ftylc- 
maftoideals.  The  induftry  of  late  anatomifis  has  dif- 
covered  veflels  of  a particular  kind,  proper  for  carrying 
back  liquids  from  the  veftlbulum  into  the  tranfverfe 
fmus,  from  the  cochlea  into  the  cavity  of  the  Ikull. 

CCCCXCII.  it  now  remains  that  we  defcribe  the 
nerves  defiined  to  the  fenfe  of  hearing,  of  which  the 
principal  is  that  called  the  feventh  (CCCLVII.)  This 
nerve  enters  into  the  internal  auditory  finus  of  the  os 
petrofum,  in  the  blind  end  of  which  it  divides.  The 
fmaller  part  of  the  nerve  is  fent  upw'ard,  through  the 
opening  of  a canal  in  the  fmus  ; whence  palTing  tranf- 
verfely,  it  is  afterwards  bent  behind  the  tympanum. 
In  this  part  defcending,  it  gives  oft  a branch  through  a 
peculiar  channel  to  the  tympanum,  wTich  afcends  be- 
twixt the  malleus  and  incus,  and  goes  "out  of  the  tym- 
panum, through  a fiflure  behind  the  articulation  of  the 
lower  jaw,  afterwards  inferting  itfelf  into  the  nerve  of 
the  tongue  (CCCCLVU.);  the  reafon  of  which  fecret 
communication  is  obfcure,  but  ferves  to  explain  the 
confent  of  the  teeth  fet  on  edge  by  fliarp  founds,  a re- 
moval  of  their  pain  by  burning  the  ear,  &c.  The 
reft  of  the  nerve,  efcaping  by  the  fides  of  the  ftyloide 
procefs,  is  diftributed  through  the  external  ear,  the  pa- 
rotid gland,  a large  part  of  the  the  face,  and  upper  part 
of  the  neck,  both  cutaneous  and  mufcular;  and  in  the 
2 face 
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face  forms  numberlefs  inofculations,  both  betwixt  its 
own  branches,  as  well  as  with  thofe  of  the  firfl:,  fecond, 
third,  and  fifth  pair;  and  it  likewife  communicates  with 
the  eighth  pair,  and  the  third  cervical  pair.  But  to  the 
immediate  organ  of  hearing  it  fends  either  no  branches, 
or  at  leaft  very  fmall  ones.  The  outer  ear  again  re- 
ceives other  nerves  in  its  fore  part  from  the  third  branch 
of  the  fifth  pair,  and  in  its  back  part  to  the  fecond 
and  third  of  the  cervicals. 

CCCCXClll.  But  the  foft  fortiori  of  the  auditory 
nerves  arifes  larger,  but  more  obfcure,  from  the  fourth 
ventricle  of  the  brain  itfelf  (CCCLVII.)  and  enters  by 
very  minute  threads  through  exceeding  fmall  holes  of 
the  inner  auditory  finus,  which  go  in  part  to  the  velli- 
bulum,  and  in  part  to  the  furface  of  the  cochlea.  The 
branches  in  the  veftibulum  form  a pulp  like  tender  mem- 
brane ‘2^,  which  is  every  way  extended  through  the  femi- 
circular  canals.  The  other  part,  entering  the  furrow 
of  the  cochlea,  has  an  obfcure  termination. 

CCCCXCIV.  With  refpeft  to  the  nerve  which  is 
diflributed  through  the  veftibulum  and  femicircular  ca- 
nals, there  is  no  doubt  but  it  is  ftruck  by  the  tremors  of 
the  external  air,  propagated  to  the  ftap'-s;  from  whence 
the  tremors  immediately  pafs  through  the  oval  fe- 
neftra,  to  prefs  upon  the  naked  pulp  of  the  nerve. 
That  part  of  the  nerve  which  enters  the  cochlea  is  al- 
together obfcure  in  its  termination.  It  is  probable,  that 
fmall  branches  from  thence  pafs  through  the  little  fora- 
mina (CCCCXC.)  to  the  periofteum  of  the  cochlea,  and 
to  the  membranous  part  of  the  fpiral  partition.  Do  the 
tranfverfe  nervous  filaments  pafs  out  from  the  nucleus 
of  the  cochlea,  all  the  way  fuccelTively  Ihorter  through 
the  fpiral  places  ? Is  it  the  organ  of  hearing  ? Thefe 
are  queftions,  which  we  are  yet  hardly  able  to  rcfolve 
from  anatomy  ; though  this  feems  repugnant  to  the 

courfe 

*53  The  veftibulum  is  divided  by  a certain  proper  membranaceoul 
feptum  into  two  parts,  over  which  a great  portion  of  the  feventb 
pair  is  diftributed ; the  reft  of  it  is  diftributed  almoft  in  tbt  fame 
manner  over  the  cochlea  as  the  optic  ends  in  the  retina. 
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courfe  which  we  obferve  nature  takes  in  brute  animals,  in 
birds,  and  in  fifiies,  who  all  hear  very  exquifitely  with- 
out any  cochlea.  However  this  may  be  in  the  human 
body,  it  is  there  probable,  that  the  fpiral  plate,  fpread 
full  of  nerves,  is  agitated  with  tremors  from  the  ofcilla- 
tions  of  the  membrane  of  the  tympanum,  by  which  the 
air  in  the  cavity  of  the  tympanum  is  agitated,  fo  as  to 
prefs  the  membrane  of  the  round  fenellra,  which  again 
agitates  the  air  contained  in  the  cochlea. 

CCCCXCV.  The  preceding  conjefture  is  indeed  ele- 
gant; fmce  the  fpiral  plates  make  up  a triangle,  ending 
in  a fhort  point  towards  the  tip,  by  which  it  may  be  con- 
ceived to  contain  an  infinite  number  of  nervous  cords, 
continually  fhortening  in  their  length  ; and  by  that 
means  adapted  to  an  harmonical  unifon  or  confonance 
(CCCCLXXIV.)  according  to  the  variety  of  acute  and 
grave  founds,  fo  as  to  tremble  together  at  the  fame  time 
with  moft  of  them;  namely,  the  longed  cords  in  the 
bafis  of  the  cochlea  with  grave  founds ; and  the  Ihortdfc 
cords  nearer  the  tip  or  apex,  with  the  fiiarper  founds. 
Whether  are  founds  perceived  in  the  middle  femicircu- 
lar  canals,  when  thefe  alone  are  found  in  all  claffes  of 
animals  ? Are  they  detained  in  thefe  canals,  in  the 
cochlea,  and  by  the  membrane  fufpended  through  the 
veftibulum  ? This  feems  probably  the  cafe. 

CCCCXCVI.  From  what  has  been  faid,  it  appears, 
that  the  elaltic  waves  oj  tremors  of  the  air  arrive  thro* 
the  outer  ear  and  auditory  palfage,  to  the  membrane  of 
the  tympanum;  which  being  injured,  and  not  repaired, 
the  hearing  is  totally  deftroyed.  This  feems  to  be 
flretched,  for  hearing  weak  founds,  by  the  mufcles  of 
the  malleus.  From  this  membrane  the  found  is  con- 
veyed through  the  fmall  bones  to  the  veftibulum ; for 
thefe  bones  being  deftroyed,  the  hearing  is  again  abo- 
lifhed.  The  bony  fides  of  the  veftibulum,  by  their 
tremulation,  agitate  the  fmall  quantity  of  aqueous  fluid 
furrounding  the  nervous  pulp.  It  feems  to  be  ftruck 
by  the  nervous  pulp  fufpended  in  the  veftibulum,  and 
$hat  tremor  to  be  continued  through  the  continuous  pulp 
2 of 
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of.  the  cochlea  and  femicircular  canals.  Of  more  than 
this  we  are  not  certain : but,  by  undoubted  experi" 
ments,  tremors,  and  even  elaftic  ibunds,-  communicate 
themfelves  by  the  internal  Euftachian  tube,  and  through 
all  the  bones  of  the  feull,  fo  as  to  imprefs  their  force 
upon  the  auditory  nerve. 

CCCCXCVII.  The  diftinbtion  of  founds,  doubtlefs, 
proceeds  from  the  celerity  of  the  tremors  excited  in  the 
hearing  nerve,  according  as  they  fucceed  each  other 
more  ''wiftly  or  flowly,  in  a Ihort  time ; in  order  to 
which  it  is  not  neceifary  the  mind  fltould  number  them ; 

is  lufficient  that  Ihe  perceive  their  numbers  to  be  dif- 
ferent, and  that  this  difference  excites  a variation  in  her 
thoughts  and  ideas  thence  arifiing.  Whether  the  har- 
mony or  agreeablenefs  of  founds  arifes  from  the  number 
of  parts  founding  together  in  unifon  ?.  and  whether  the 
mmo,  ignorant  of  herfelf,  numbers  the  degrees  of  con- 
fonaiice,  fo  as  to  pleafe  herfelf  in  a majority  of  them  ? 
thefe  are  queftions  denied  by  the  molt  expert  mufi- 
cians,  who  make  it  appear,  that  there  is  an  agreeable- 
nefs,  and  that  very  confiderable,  in  founds  approach- 
ing the  lead  to  a confonance,  and  which  lies  in  a pro- 
portion very  difficult  to  determine.  Why  do  founds 
often  become  too  iharp  for  the  ear  ? Our  auditory 
nerves  feem  to  be  drained  upon  the  fpiral  plates,  in 
fuch  degrees  as  to  be  in  danger  of  breaking,  after  the 
manner  drinkmg-glaffes  may  be  broke  by  (harp  founds, 
and  as  the  hearing  is  fometimes  almod  lod  for  a while 
by  the  violently  flirill  whidlings  of  the  inhabitants  of  the 
Canary  iflands. 
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fifted  chiefly  of  bony  organs  capable  of  making  a re- 
fonance  ; here,  on  the  contrary,  the  greater  part  of  the 
eye  is  compofed  of  pellucid  humours  capable  of  re- 
frading  the  more  fubtle  medium  of  light:  but  the  com- 
plexity of  this  organ  was  neceflTary  for  the  defence  of 
its  tender  parts,  and  from  the  diverfity  of  the  feveral 
humours  to  be  contained  each  in  their  proper  integu- 
ments. 

CCCCXCIX.  Outwardly,  a defence  is  afforded  to  this 
organ  by  the  eye-brow  or  fuperciiium,  which  is  a protu- 
berance of  the  fkin  fuflained  by  mufcles,  at  the  bottom 
of  the  forehead,  full  of  thick  hairs,  lying  over  one  an- 
other like  the  tiles  of  a houfe  j and  capable  of  being 
pulled  down  by  the  aiftion  of  the  frontal,  corrugator. 
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CCCCXCVIII.  S the  organ  of  hearing  per- 


ceives the  tremors  of  the  air, 
fo  the  fight  perceives  thofe 
of  light : and  as  the  fir  ft  con- 
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and  orbicular  mufcles,  fo  as  to  afford  a (hade  to  the  eye 
in  coo  flrong  a light.  After  this  office  is  finifhed,  the 
eye-brow  is  raifed  again,  by  the  infertion  of  the  frontal 
jnufcle,  thin  and  flefhy,  immediately  under  the  conti- 
nuous fkin,  faftened  to  the  cellular  membrane  of  the 
fkull,  which  is  of  a fitining  fubflance,  and  not  far  diffe- 
rent from  the  nature  of  an  aponeurofis,  which,  being, 
of  a long  quadrangular  figure,  is  drawn  backward  by 
the  occipital  mufcle.  A depreffion  of  the  eye-brow 
ferves  alfo  to  exprefs  concern  of  the  mind;  as  an  ele- 
vation of  it  denotes  the  mind  to  be  in  a ferene  quiet 
flaie.  This  guard  alfo  conduces  to  throw  off  the  fweat 
and  retained  duff,  or  the  infccls  which  might  fall  into 
the  eye. 

D.  The  eye-lids^  or  palpebrse,  are  placed  ftill  nearer 
guards  to  the  eye.  Here  the  folds  of  the  fkin,  which 
are  thinly  extended,  from  that  of  the  face,  run  out  in  a 
confiderable  length,  and  are  reflecled  back  with  the 
cellular  fubflance  interpofed  betwixt  the  outer  and 
inner  plate ; the  latter  of  which  becomes  then  a thin 
vafcular  membrane,  and  therefore  of  a red  colour,  ex- 
tended before  the  globe  of  the  eye,  and  fpread  in  its 
foremoft  part  upon  the  fclerotica,  under  the  denomi- 
nation of  conjuncViva  tunica.  This  produftion  of  the 
fkin  is  every  where  covered  by  another  of  the  cuticle, 
even  where  it  is  clofely  conjoined  with  the  cornea.  The 
upper  eye-lid  is  larger  and  more  moveable : the  lower 
is  fmaller,  and  rather  obfequious  to  the  motion  of  the 
other  parts,  than  moved  by  any  particular  forces  of  its 
own.  The /zfrver,  which  give  fenfibility  to  the  eye-lids, 
are  numerous,  from  the  firfl  branch  of  the  fifth  pair, 
and  likewife  from  the  fecond,  and  from  the  hard  branch 
of  the  feventh  pair  ; they  abound  with  arteries  from  the 
ophthalmics,  and  from  the  branches  of  the  tempo- 
rals, internal  maxillaries,  infra-orbitals,  and  others  of 
the  face. 

DI.  That  the  eye  lids  might  fliut  together  more 
exactly,  they  have  each  of  them  a cartilaginous  arch, 
called  tarfus,  upon  their  margins,  which  meet  toge- 
ther. 
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ther.  it  is  flender,  of  a lunar  figure,  extenuated 
outward,  and  ferves  to  binder  the  eye-lid  from  falling 
into  wrinkles  while  it  is  elevated  or  deprefled.  The 
elevation  of  the  upper  eye-lid  is  performed  by  a mufde 
arifing  from  the  involucrum  of  the  optic  nerve  gradual- 
ly fpreading,  and  extended  by  its  expanfion  to  the  tar- 
fus.  This  elevator  is  confiderably  aflifted  in  its  adion 
by  the  frontalis,  and  by  various  connedions  with  the 
orbicularis  drawn  up  or  dilated  by  the  former.  The 
upper  eye-lid  deprefled  by  the  orbicularis  which 

is  broad  and  thinly  fpread  round  the  orbit,  under  the 
Ikin  of  the  eye.-lids,  to  each  angle  of  the  eye,  which  ferve 
as  fixed  points  to  this  mufcle;  and  it  adheres  to  the 
os  frontis,  where  that  bone  joins  the  upper  jaw,  and 
then  its  fibres  are  inferted  into  the  os  frontis  and 
neared  parts  of  the  upper  jaw.  The  fame  mufcle  ferves 
to  elevate  the  lower  eye- lid,  and  covers  the  eye  in  fuch 
a manner  that  no  dud  or  light  can  enter  it  in  deep. 
The  lower  eye-lid  is  depreffed  by  a double  portion  of 
fibres,  inferted  into  the  upper-lip. 

DII.  Finally,  that  the  protuberant  margins  of  the  eye- 
lids might  not  injurioufly  beat  againd  each  other,  the 
cilia  or  rails  of  hair  are  placed  fpreading  outwards,  in  a 
row,  from  the  edges  of  the  eye- lids,  of  different  lengths, 
which  by  croffing  each' other  make  a blind  or  fhade. 
Thefe  are  of  ufc  in  more  didinff  vifion,  by  excluding 
the  extraneous  rays,  when  we  require  a didinfl  repre- 
fentation  of  any  object. 

Dill.  That  the  eye-lids  rubbing  againd  each  other 
might  not  grow  together,  they  are  fupplied  with  a row 
of  febaceous  glandules,  fird  noticed  by  Meibomius  ; 
namely,  about  thirty  little  gut-like  cells  or  more  in  each 
eye-lid  ; placed  in  general  according  to  the  length  of 
the  lid,  without  ever  branching,  but  compofed  of  pe- 
culiar blind  finufes,  which  end  at  lad  in  one  larger  I'er- 
pentine  duft,  opening  by  a mouth  in  the  margin  of  the 
eye-lid  itfelf.  Thefe  difeharge  a foft  liniment,  which 
■nixes  and  wafhes  off  with  the  tears. 

DIV.  But  the  perpetual  attrition  of  the  eye-lids  a- 

feending 
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fcending  arxd  defcending  agalnft  the  globe  of  the  eye, 
is  prevented  by  the  diitilling  humour  called  tears ; 
Vvhich  preferve  alfo  the  teudernefs  of  the  membranes 
and  of  the  cornea,  and  ferve  to  wafh  out  any  infeds 
or  other  fharp  corpufeks.  Thcfe  form  a faline  pellucid 
liquor  that  may  be  evaporated,  and  never  ceafes  to 
be  poured  over  the  anterior  furface  of  the  eye;  but  ne- 
ver runs  over  the  cheeks,  unlefs  collected  together  in 
a larger  quantity  from  fome  caufe.  This  liquor  is  ex- 
haled partly  from  the  arteries  of  the  conjunftiva,  as  we 
fee  from  an  imitation  nature  by  injecting  water : and 
it  is  in  part' believed  to  proceed  from  a gland  feated  in 
a recefs  of  the  orbit  of  (he  os  frontis,  fomewhat  hard, 
and  of  the  conglomerate  kind  ; intermixed  with  fat, 
and  painted  with  many  blood-velfels  from  the  ophthal- 
mics  and  internal  maxillaries ; and  interfperfed  with 
many  fmall  nerves  arifmg  from  a peculiar  branch  of  the 
firlt  trunk  of  the  fifth  pair. 

DV.  From  this  lachrymal  glandule  in  horned  cattle 
clefcend  three,  four,  or  more  vifible  dufts,  which  open 
on  the  inner  fide  of  the  conjunftiva,  upon  the  eye-lid. 
In  man  thofe  du£ts  are  lately  found  out,  according  to 
credible  authors  . The  reparation  of  the  tears  is  in- 
creafed  by  the  more  frequent  contradion  of  the  orbicu- 
lar inufcle,  either  from  irritation,  or  fome  forrowful  paf- 
fion,  by  which  means  the  tears  are  urged  over  the  whole 
furface  of  the  eye  and  conjundtiva,  which  they  wafh. 

DVI.  After  the  tears  have  performed  their  office, 
fome  part  of  them  flying  off  into  the  air,  the  reft,  that 
they  might  not  offend  by  their  quantity,  are  propelled 
by  the  orbicular  mufcle.  towards  its  origination  next 
the  nofe,  to  a part  which  is  the  loweft  of  the  palpebral 
margins  ; which  not  being  furrounded  by  the  tarfus, 
does  therefore  not  meet  exadly  together.  ' Flere  a 
canmek  full  of  febaceous  hairy  follicles,  of  an  oblong 
figure,  interpofes  and  feparates  the  meeting  of  the 

eye- 

^34  If  I followed  the  method  of  the  celebrated  Monro  and  Hun- 
ter, I could  with  a fmall  fyphon  make  canals  vifible  in  three  places, 
coming  from  the  inner  fide  of  the  palpcbtae  into  the  gland. 
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eye-lids,  at  the  fame  time  furnifliing  a liniment  to  thole 
parts  which  have  none  of  the  Meibomian  du£t8.  Be- 
fore this  part  is  extended  a'fmall  portion,  like  a little 
eye-lid ; which,  defcending  perpendicularly,  joins  the 
true  eye-lids,  and  is  larger  in  beafts  than  in  men  ; but 
at  the  beginning  of  this  fpace,  betvvixt  the  eye-lids,  in 
which  the  tears  are  collected,  both  in  the  upper  and 
lower  margin,  a little  papilla  ftands  out,  having  each  of 
them  one  opening,  furrounded  by  callous  flelh,  which 
are  perpetually  open,  unlefs  when  convulfively  clofed. 
This  opening,  which  is  called  “'the  punMum  lachrymale^ 
drinks  up  the  tears  from  the  fmus  in  which  they  are 
colleded ; and  this  partly  by  tubular  attraftion,  and 
partly  by  impulfe  from  the  orbicular  mufcle.  If  thefe 
■points  or  openings  are  obftrufted,  the  tears  run  over 
and  excoriate  the  cheek. 

DVII,  From  both  points  proceeds  a fmall  duft,  both 
from  the  upper  and  the  lower  eye-lid,  much  wider  than 
the  opening  itfelf,  but  thin,  and  included  in  the  ikin  ; 
one  of  which  goes  downward  above  the  caruncle,  and 
the  other  goes  more  tranfverfely  inward  and  under  it ; 
thefe  both  join  together,  and  are  inferted  by  two 
mouths  near  the  uppermoft  part  of  the  lachrymal  fac : 
thus  it  is  called  a cavity,  formed  in  the  os  unguis  and 
upper  jaw,  lined  with  a membrane,  which  is  at  lirfl 
cellular,  but  harder,  and  as  it  were  of  the  nature  of  an 
aponeurofis;  then  by  another  red  and  pulpy  one,  con- 
tinued from  the  membrane  of  the  nares,  pervious  to 
the  exhaling  dew,  and  fomewhat  of  an  oval  figure. 
From  the  fame  facculus  is  continued  a duct,  which  dc- 
fcends  a little  backward  into  the  nares,  opening  there 
by  an  oblique  oblong  aperture  at  the  bottom  of  the 
meatus,  covered  by  the  lower  os  fpongiofum.  Through 
this  paffage  the  fuperfluous  tears  d^fcend  into  the  nofe, 
which  they  in  part  moiften  (CCCCLXIV.)  A mufcle  is 
by  fome  afcribed  to  this  fac  j but  it  is  not  yet  fuffici- 
ently  confirmed 

DVIir. 

The  famous  Janin  has  lately  propofed  an  ingenious  conjefture 
concerning  the  road  of  the  tears,  comparing  the  lachrymal  fac  to  the 

bladder 
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DVIII.  The  globe  of  the  eye^  compreffed  before,  but 
longer  than  it  is  broad,  is  feared  in  the  cavity  of  a bony 
orbit,  which  is  almoft  of  a conical  figure,  made  up  by 
feven  bones  which  are  in  the  back  part ; and  on  the 
inner-fide  perforated  or  interrupted  by  larger  fiffures, 
from  whence  the  bones,  widening  forward,  defend  the 
cavity  on  all  Tides.  But  as  this  is  larger  than  the  eye 
itfelf,  the  excefs  is  on  all  Tides  occupied  by  a very  foft 
fat,  Turrounding  the  globe  of  the  eye,  that  it  may  both 
fill  and  have  a free  motion  within  the  orbit. 

DIX,  The  eye  begins  from  a confiderable  nerve,  by 
the  expanfion  of  whofe  coats  thofe  of  the  eye  itfelf  are 
compofed  The  origin  of  this  optical  nerve  we  have 
already  defcribed  (CCCLVII.)  Its  progrefs  is  acrofs  the 
crus  of  the  brain,  where  it  joins  with  its  fellow  nerve 
from  the  other  fide,  and  coheres  therewith  for  a confi- 
derable length  by  a large  portion  of  medullary  fub- 
ffance ; fo  that  the  right  goes  to  the  right  eye,  and  the 
left  to  the  left  eye,  yet  not  without  fome  conjunflion 
of  both  medullary  fubflances.  The  nerve,  therefore, 
thus  enters  the  orbit  a little  inflected,  of  a figure  fome- 
what  round,  but  compreffed ; and  is  inferred  into  the 
globe  of  the  eye,  not  in  the  middle,  but  a little  nearer 
to  the  nofe. 

DX.  The  nerve  having  reached  the  eye,  depoTites  the 
inner  plate  of  its  dura  mater,  w’hich  it  received  in  the 
opening  of  the  fphenoidal  bone : and  this  being  ex- 
panded and  rendered  thicker,  makes  up  the  firfl;  coat  of 
the  eye,  called  fclerotica.  The  other  outer  plate  of  the 

dura 

bladder  of  urine,  which  retains  the  urine  for  any  time,  till  it  is 
thrown  out,  the  fphinftre  being  relaxed.  He  therefore  aferibes  a 
fimiiar  fphinftre  to  the  nafal  canal,  which  is  fometimes  fhut,  and 
again  relaxed,  that  the  tears  collefted  in  the  fack  may  run  out 
through  the  noftrils.  The  phenomena  of  the  excretion  of  the  tears, 
the  tighter  conftridlion  which  fometimes  fhuts  up  the  canal,  and  its 
folded  ftruflure,  render  this  opinion  probable  enough,  although  dif- 
feftion  has  not  yet  (hown  me  any  mufcular  fibres. 

A more  accurate  anatomy  now  explodes  this  ancient  error;  for 
none  of  the  tunics  of  the  eye,  the  retina  excepted,  into  which  the 
optic  is  evidently  changed,  arifes  from  the  tunics  furrounding  the  me- 
dulla of  the  nerve. 
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dura  mater,  receding'  from  the  former,  makes  up  the 
periofteum  of  the  orbit : but  the  pia  mater,  which  is  in 
this  nerve  very  diftinO;  and  full  of  veffels,  expands  itfelf 
as  before,  fo  as  to  form  a thin  dark- coloured  lining  to 
the  fclerotica.  The  remaining  inner  medullary  part  of 
the  nerve,  continued  from  the  brain,  but  divided  into 
filaments  by  the  cellular  fubftance,  is  contrafted  into  a 
depreiTed  white  conical  papilla  ; after  which  it  is  again 
expanded  upon  the  inner  membrane  of  the  eye,  fo  as 
to  form  the  retina. 

DXI.  The  fcelerotica  is  in  general  white,  tough,  and 
furnifhed  with  few  veifels,  refembling  the  nature  of  the 
cutis  or  fkin,  of  a figure  completely  enough  globular* 
but  compreffed  or  flattened  before,  and  of  a greater 
thicknefs  backward.  To  the  fore-part  of  this  globe,  cut 
off  circularly,  is  prefixed  obliquely  a portion  of  a more 
convex  but  lefs  fphere  ; pellucid  and  made  up  of 
many  fcales  or  plates,  replenifhed  with  a clear  water,  and 
pellucid  veffels  very  difficult  to  demonffrate ; infen- 
fible,  and  almofl  circular,  yet  broader  at  the  nofe  than 
towards  the  temples:  it  is  termed  the  corneayt\ixo’  which 
the  light  paffes  into  the  inmofl  part  of  the  eye.  This 
greedily  imbibes  water,  and  fweats  it  out  again.  Be- 
fore the  anterior  and  flatter  part  of  the  fclerotica,  and 
alfo  before  the  cornea,  the  conjunctiva  is  detached 
from  each  of  the  eye-lids,  and  clofely  conjoined  to  the 
fclerotica  by  a proper  cellular  fubflance,  that  may  be 
inflated  (D.)  ; which  is  replenifhed  with  veffels,  partly 
red,  and  partly  pellucid  continuations  of  red  ones. 

DXII.  The  origination  of  the  choroides  is  from  the  cir- 
cumference of  a white  circle,  terminating  the  fubflance 
of  the  optic  nerve,  in  that  part  where  the  retina  and 
the  central  artery  are  expanded  from  it,  and  perforate 
it  by  many  fmall  foramina.  From  hence  it  fpreads 
within  the  fclerotica,  concentrically  adhering  thereto 
by  a cellular  fubflance  and  many  veffels,  which  enter 
from  the  choroides  into  the  fclerotica.  This  membrane 
VoL.  II.  B is 

That  limpid  water  fxfudes  through  the  moft  fubtile  pores,  and 
contributes  fomewhat  to  increal'e  the  quantity  of  the  tears. 
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3S  outwardly  of  a brown  colour,  but  inw'ardly  of  a more 
Tuffet  brown  or  almofl  black,  both  which  colour  and 
furface  are  feparable  by  maceration  : the  innermoft  may 
be  dillinguilhed  by  the  name  of  Ruyfch ; but  grows 
w'hite  through  age.  When  this  has  extended  icfelf 
as  far  as  the  beginning  of  the  pellucid  cornea,  it  there 
joins  itfelf  more  accurately  to  the  fclerotica  by  a cellular 
fubftance ; from  whence  going  olF  almofl;  circularly  in 
a different  courfe,  it  forms  a kind  of  rim,  called  orbi- 
culus  cUiaris:  namely,  the  coat,  which  was  before  fphe- 
rically  expanded,  now  fubtends  circularly  from  the  arch 
of  the  cornea,  a little  convex  outwardly,  and  with  a 
deficiency  in  its  middle  ; from  whence  a circular  paral- 
lel portion  is  taken  out,  fo  as  to  form  a foramen  or  hole, 
called  the  piipil^  which  is  feated  nearer  toward  the  nofe, 
and  is  larger  toward  the  temple.  Theanterior  part  of  this 
round  rim, is  called  the  Iris  ; and  the  back- part,  feparable 
from  the  former  by  maceration,  is,  from  the  black  colour 
with  which  it  is  painted,  called  uvea.  On  the  anterior  fur- 
face  of  the  iris  appear  numerous  ftripes,  extended  like 
rays,  of  various  colours  in  different  people,  the  w^hole 
covered  as  it  were  with  little  locks  of  wool.  Thefe  go 
off  beyond  the  pupil  into  a ferrated  circle,  from  which 
tend  other  fimilar  ftreaks,  even  to  the  edge  of  the  iris. 
They  are  ferpentine  in  a broad  pupil,  but  ftraight  in  a 
narrow  one.  On  the  pofterior  face  of  the  uvea  is 
much  black  pigment ; w'hich  being  w'afhed  off,  flraight 
radiated  ffreaks  appear,  produced  into  the  pupil,  but  not 
Woolly.  Orbicular  fibres,  concentrical  with  the  pupil,  I 
have  not  been  able  to  obferve,  neither  with  the  naked 
eye,  nor  with  a microfeope,  even  in  an  ox;  but  only  in 
the  uvea,  an  internal  circle  diflinguifhed  by  obfeurer 
rays,  but  lefs  w'ooily.  In  the  human  foetus,  the  pupil 
and  the  iris  being  produced,  makes  a complete  circle 

That 

This  is’tfie  famous  trembrana  pupillarif,  fufBciently  defcribedbjr 
Albinus,  WacliendorfF,  Hunter,  Haller,  Walker,  and  irylelf.  In  the 
ninth  month  of  pregnancy  it  generally  difappears,  rarely  remaining 
after  birth,  though  I once  faw  it.  While  it  i*  prefent,  the  cametz 
«f  the  eye  are  really  feparated. 
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Tliat  part  of  it  which  is  drawn  over  the  pupil  is  of  a 
vafcular  texture.  About  the  time  of  birth,  it  gradually 
retrafts,  difappears,  and  allows  a free  paffage  to  the  rays 
iof  light. 

DXIII.  Though  the  iris  has  little  fenfation,  and  is 
not  endowed  with  any  mechanical  irritability ; yet  in  a 
living  man,  quadruped,  or  bird,  it  is  conftrifted  on 
every  greater  degree  of  light,  and  is  dilated  on  every 
fmaller  one ; hence  it  is  rendered  broader  for  viewing 
dillant  objefts,  and  narrower  for  viewing  fuch  as  are 
near.  The  caufe  of  this  dilatation  feems  to  be  a remif- 
fion  of  the  powers  relifting  the  aqueous  humour ; an 
argument  of  which,  is  the  dilatation  of  the  pupil,  occa- 
fioned  by  debility,  and  which  fucceeds  fyncope  and 
death.  The  contraction  is  more  obfcure,  and  perhaps 
Only  depends  on  the  ftrongcr  afflux  of  humours  into  the 
colourlefs  veflels  of  the  iris,  into  which  ihefe  velfels  are 
extended and,  along  with  thefe,  the  iris  is  render- 
ed longer,  and  fhuts  the  greater  part  of  the  pupil : fo 
that  this  motion  has  fomething  in  common  with  a be- 
ginning inflammation.  The  pupil  is  more  evidently 
moved  and  contracted  ; as  the  eye  gradually  grows 
callous  in  old  people,  it  is  rendered  almoft  immoveable. 
In  an  animal  twenty  or  thirty  hours  dead,  1 have  feen 
the  iris  extend  by  heat,  and  fliut  the  pupil. 

DXIV.  Behind  the  uvea,  from  the  fame  circle  by 
which  the  choroides  and  fclerotica  join  together,  and 
outwardly  adhere  to  the  cornea,  arife  thick  ftripes,  ex- 
tended from  the  choroides,  elegantly  wrinkled  with  pa- 

B 2 rallel 

And  my  own  experiments  alTo  have  convinced  me,  that  the 
iris  does  not  belong  to  the  parts  endowed  with  regular  irritability ; 
for  the  folar  light,  or  that  of  any  other  lucid  body,  if  it  ought  to- 
exert  its  efTefls  upon  the  iris,  that  part  of  it  taken  in  through  the 
narrow  channel  ought  to  be  conveyed  to  the  retina  ; whereas,  direcled 
upon  any  other  place  of  the  iris,  it  rennains  without  any  fuch  efiefl. 
Thefe  phenomena  of  the  motion  of  the  iris  alfo  convince  me  fo  much 
the  more  ; befides  anatomical  proofs,  by  which  it  is  undoub:edly  cer- 
tain, that  it  has  no  real  roufcular  6bres,  and  that  the  contraction 
and  dilatation  of  the  pupil  is  rather  to  be  aferibed  to  the  veiTcls  than 
to  raufcles,  although  Jahin  endeavours  to  prove  the  prefehee  of 
mufeks  by  chirurgical  reafoning. 
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rallel  velTels,  fpread  under  them,  which  are  conjoined 
by  feather  like  loofe  and  thin  foot-flalks,  into  the  retina, 
every  way  fpread  with  a good  deal  of  black  paint  ; and 
departing,  after  the  manner  of  a perforated  ring,  in- 
ward from  the  tunica  choroidea,  they  fpread  upon  the 
vitreous  humour ; and,  lalfly,  are  laid  on  the  capfuls 
of  the  cryftalline  lens,  but  do  not  adhere  to  it,  and  are 
called  by  the  name  of  the  ciliary  ligaments.  The  origin 
of  the  black'  pigment  we  are  as  yet  unacquainted  with  ; 
nor  can  any  glandules  be  found,  which  forne  have  af- 
figned  for  its  feparation.  Among  its  other  ufes,  one 
feeras  to  be  to  keep  firm  the  cryftaltine  lens.  In  in- 
fants, this  fame  mucus  has  the  image  of  a radiated 
flower  behind  the  ciliary  procefs. 

DXV.  But  the  retina.^  which  is  truly  a continuation 
of  the  medulla  from  the  optic  nerve,  is  next  expanded 
into  a fphere  concentric  with  the  choroides,  extremely 
tender,  and  alinoft  of  a mucous  confiftence,  difl'olvable 
by  a blaft  ; and  this  immediately  embraces  the  vitreous 
body.  But  when  tke  retina  has  extended  itfelf  as  far 
as  the  ciliary  proceffes,  it  follows  their  courfe,  making 
their  ftripes;  and  fmall  arteries  its  foundation  or  fupporc 
in  its  courfe  to  the  cryftalline  lens,  to  the  capfulc  of 
which  it  adheres ; and  if  we  may  believe  the  obferva- 
tions  of  fome  anatomifts,  as  well  as  our  own,  fpreads 
tipon  its  furface 

DXVI.  Thefe  coats  of  the  eye,  which  inveft  and 
fupport  each  other,  after  the  manner  of  an  onion  or 
other  bulbous  root,  give  a fpherical  figure  to  the  eye, 
and  include  its  humours : by  which  name  are  underftood 
commonly  three  fubltances ; the  one  a folid,  the  other 
a foft  body,  and  the  third  truly  a liquor.  Firft,  then, 
the  common  furface  of  the  retina  is,  on  all  fides,  filled 
by  the  principal  or  'vitreous  humour,  which  is  contained 
in  a thin  pellucid  membrane  of  its  own,  of  a cellular 

fabric. 

Among  all  my  obfervations  upon  the  eye  of  man  or  of  brutes, 
I find  none  to  favour  the  opinion  that  the  retina  is  fpread  over  the 
capfule  of  the  lens.  I have  feen  the  end  of  that  medullary  mem- 
brane every  where  circumferibed  behind  the  greateft  circle  of  the 


1 


€ir/Xm  SIGHT.  13 

fabric,  in  the  intervals  Aaf  which  is  confined  a mofl; 
clear  liquor,  a little  denfer  than  water,  which  entirely 
evaporates  by  heat,  like  the  aqueous  humour  : from 
which  nature  it  does  not  eafily  degenerate,  even  in 
old  people.  Its  vefiels,  which  are  moft  manifeft  in 
filh,  lie  in  the  back  part ; are  moil  beautifully  radiated 
from  the  central  trunk  of  the  retina,  embracing  the 
convexity  .'of  the  vitreous  humour ; and  -are  inferred 
into  a circle  formed  by  other  arteries  coming  from  the 
choroides,  not  far  from  the  lens,  and  which  1 have  feen 
in  a fheep.  The  vitreous  membrane,  which  is  tender 
confidering  its  body^  is  yet  grown  to  the  lens  in  two 
places,  before  and  behind ; fo  that  the  middle  hollow 
ring  is  intercepted  between  both  infertions,  round  the 
-cryftalline  lens.  Afterwards  it  is  divided  by  fome  little 
ropes.  The  ftreaks  of  .the  ciliary  body  imprint  their 
marks  on  the  anterior  face  of  it. 

DXVII.  But,  in  the  fore-part  of  the  vitreous  body, 
behind  the  uvea,  there  is  an  orbicular  depreflion  or  fi- 
nus  confiderably  deep,  into  the  cavity  of  which  the  cry~ 
flalline  tens  is  received,  though  that  be  lefs  properly 
'Tanked  in  the  clafs  of  humours.  The  figure  of  this  lens 
is  made  of  two  elliptical  convex  portions  or  Tides,  the 
foremoft  of  which  is  flatter,  and  the  pofteriormore  gib- 
bous. The  ftrufture  of  it  is  that  of  concentric  plates 
or  fcales,  fucceeding  each  other,  and  compofed  by  the 
fibres  themfelves,  elegantly  figured  and  contorted,  and 
connected  by  cellular  fibres.,  fo  as  to  form  a tender  cel- 
lular texture.  Betwixt  the  cryflalUne  leaves  is  alfo 
contained  a pellucid  liquor,  which  in  old  age  turns  of 
its  own  accord  to  a yellow  colour.  The  innermoft 
fcales  lie  clofer  together ; and  form  at  lafl  a fort  of 
continued  nucleus,  harder  than  the  reft  of  the  lens;  it 
does  not  fo  adhere  to  the  capfule,  but,  when  that  is 
broke,  it  very  readily  leaps  out ; and  fome  fay  that  a 
little  water  is  effufed  around  it.  Its  artery  is  from  the 
retina,  which  perforates  the  middle  of  the  vitreous  hu- 
mour ; that  is,  the  pofterior  one  ; for  the  veflTels  in  the 
Tore-part  are  not  yet  known.  This  whole  lens  is  con- 

B 3 tained 
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tained  in  a ftrong,  thick,  elaftic  capfule  of  a pellucid 
membrane,  more  firm  in  the  fore-part,  which  is  lined 
backward  by  the  vitreous  tunic. 

DXVIII.  Lallly,  the  ar^ueous  humour,  which  is  ex- 
tremely clear  and  fluid,  and  renewed  again  if  it  be  let 
out  , is  feated  in  a fmall  fpace  of  a curve-lined  trian- 
gular figure  betwixt  the  uvea  and  cryllalline  lens,  and 
in  a larger  chamber  that  is  before  betw'ixt  the  iris  and 
the  cornea.  This  humour  feems  to  exhale  from  the 
fmall  arteries  of  the  iris,  uvea,  and  ciliary  procefies  ; 
being  again  abforbed  into  fmall  veins  of  the  fame  parts, 
while  fome  portion  of  it  is  drunk  up  and  exhaled  ihro* 
the  cornea.  This  humour  alfo  waters  the  uvea  and 
capfule  of  the  lens.  About  the  beginning  of  the  pre- 
fent  century,  the  fpaces  filled  wnth  this  liquor  were  called 
the  camera  of  the  eye ; the  fore  one  between  the  cor- 
nea and  iris ; the  pofterior  one,  which  is  fmall,  be- 
tween the  circumference  of  the  cryffalline  lens  and  the 
uvea. 

DXIX.  The  eye,  thus  framed,  is  outwardly  fur- 
rounded  with  mufcles  for  its  government  and  direction. 
Namely,  into  the  circle  of  the  fclerotica,  which  is  next 
to  the  cornea,  are  inferred  four  flraight  mufcles,  arifing 
from  the  dura  mater  of  the  optic  nerve  at  the  bottom 
of  the  orbit ; w'here,  departing  from  the  nerve,  they 
cohere  with  the  periofteum,  forming,  as  it  were,  one 
circle  ; from  whence,  going  forward,  their  bellies  lie 
round  the  bulb  of  the  eye,  and  terminate  again  by  their 
aponeurofes,  meeting  together  in  another  circle  into 
the  fclerotica.  Of  thefe,  the  elevator  is  the  lead,  and 
the  abduftor  the  longed,  d'he  office  of  thefe  mu. civ  s 
appears  very  plainly  in  each  of  them  apart  ; fmee,  being 
bent  round  the  convex  bulb  of  the  eye,  as  about  a pul- 
ley, they  mult,  of  courfe,  elevate,  deprefs,  or  turn  the 
globe  of  the  eye  either  to  the  nole  or  to  the  temjfle. 
Moreover,  two  cf  them  acUng  together  may  turn  the 

eye 

It  is  uruloiihtedly  Includeri  in  a very  tender  membrane,  wh’ch 
cannot  be  made  vilible  anti  prtferved  without  the  tnoU  concentrated 
ii:£ivi£l  iltiid. 
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eye  in  a diagonal  betwixt  the  former  dire£lions ; as  up- 
wards apd  outwards,  upwards  and  inwards,  &c.  Laftly, 
whenall  the  four  ftraight  mufcles  are  contrafted,  there 
is  no  doubt  but  they  draw  the  whole  eye  towards  its 
origin  within  the  orbit,  by  which  means  the  cryitaliine 
lens  is  moved  nearer  to  the  retina. 

DXX.  But  the  two  oblique  mufcles  of  the  eye  are  of  a 
more  compound  fabric.  The  upper  of  thefe,  arifing 
together  with  the  refU,  is  long  and  flender,  afcending 
forward  to  a notch  in  the  os  frontis,  which  is  completed 
by  a double  ligament,  cartilaginous  on  each  fide,  and 
hollow  in  the  middle,  almoll  quadrangular,  for  fuftain- 
ing  the  tendon  of  the  mufcle.  Through  this  canal  paf- 
fes  the  tendon  of  the  obliquus  fuperior;  which  being 
again  reflefled  backward  and  downward,  included  in  a 
capfule  of  its  own,  is  inferted  into  the  globe  of  the  eye 
behind  the  ftraight  mufcles.  - This  draw’s  the  globe  for- 
ward and  upward,  in  a manner  out  of  the  orbit,  that  the 
eye  may  take  in  a larger  field  of  vifion ; it  alfo  turns 
the  pupil  inward  and  downward.  The  other  lefer 
oblique  mufcle,  arifing  from  a finusof  the  lachrymal  fo- 
ramen in  the  upper  jaw<  afeends  immediately  outwards 
from  the  os  unguis  round  the  globe  of  the  eye,  and  is 
inferted  by  its  tendon  into  the  fclerotica  behind  the  ex- 
ternal rectus ; whence  it  appears,  on  its  part,  to  turn 
the  eye  downward  and  outward;  and  of  courfe,  con- 
trary to  the  former,  to  direct  the  pupil  upward  and  in- 
ward. 

DXXI.  But  there  are  other  mdre  minute  mufcular 
motions  performed  in  the  eye,  which  prefuppofe  a 
knowledge  of  the  nerves  belonging  to  this  organ 
And,  firft,  we  have  already  fpoken  of  the  optic  nerve 
(DIX,  DX).  The  ’fourth  pair  goes  only  to  the  larger 
oblique  mufcle,  and  the  fixth  pair  belongs  to  the  ex- 

B 4 ternal 

It  is  an  ancient  obfervation,  that  the  eye,  with  its  mufcles, 
in  proportion  to  their  fize,  is  fiipplied  with  an  incredible  number  of 
nerves,  making  ufe  of  the  whole  fecond,  third,  fourth,  and  fixth 
pairs,  except  a root  to  the  intercoftal,  and  a great  part  of  the  firlt 
branch  of  the  fifth.  Janin  has  told  us,  that  the  eye  has.  nerves  from 
the  pathetic  and  ophthalmic  alone. 


i6  SIGHT.  Ch.XVII. 

terna!  reflus.  The  third  and  fifth  pair  produce  the 
principal  nerves  in  the  eye  ; and  of  thefe,  the  firfl 
branch  of  the  fifth  produces  the  opthalmic  nerve,  and 
fends  off  a fmall  nerve  from  its  entrance  into  the  orbit, 
to  the  eye-lid  and  lachrymal  glandule  ; it  then  conjoins 
■with  the  fecond  branch  of  the  fifth  pair,  and  with  the 
temporal  branch  of  the  third  and  fifth  pair.  After  ha- 
ving entered  into  the  orbit,  its  trunk  divides  into  two. 
The  upper  and  larger  fubdivides  into  two,  which  are 
fpent  upon  the  forehead  and  eye-lids:  but  the  lower, 
going  inwards  above  the  optic  nerve,  fends  out  long 
flender  filaments  to  the  outer  part  of  that  nerve,  which, 
joining  with  another  filament  of  the  third  pair,  makes 
up  the  ophthalmic  ganglion,  and  fends  off  .one  or  two 
ciliary  nerves.  Finally,  having  given  off  a nerve,  run- 
ning to  that  of  the  nofe  (CCCCLVll.),  it  is  then  fpent 
upon  the  diflerent  parts  of  the  internal  angle  of  the  eye. 

DXXII.  But  the  principal  dignity  of  the  third  pair 
lies  in  giving  off  a branch  upwards  to  the  ftraight  muf- 
cles  of  the  eye,  and  to  the  eye-lids  ; and  then,  going 
forward  with  its  trunk  under  the  optic  nerve,  it  fends 
out  three  branches  together  to  the  lower  and  lefs  ob- 
lique, and  to  the  internal  mufcle ; after  this,  or  often 
before,  (from  its  trunk,  and  fometimes  from  a branch 
of  the  lower  obliquus),  afcends  out  another  Ihort  and 
much  thicker  nerve,  which  fometimes  joins  the  root  of 
the  fifth  (DXXL),  or  is  fometimes  folitary  ; w-hich,  un- 
der the  abductor  mufcle,  conflantly  forms  the  oval  oph- 
thalmic ganglion.  From  that  ganglion,  and  fometimes 
from  the  trunk. of  the  third  or  filth,  go  out  four  or  five 
ciliary  nerves  in  a crooked  courfe,  playing  round  the 
optic  nerve  in  their  courfe  to  the  globe  of  the  eye, 
where  they  enter  the  fclerotica  almofl  in  its  middle,  in 
company  with  its  longer  fmall  arteries  or  veins;  and 
running  thence  flraight  forward  through  the  choroides, 
they  pafs  vifibly  to  the  iris,  and  feemingly  to  the  ciliary 
proceffes.  Other  very  fmall  nerves,  originating  froni 
the  fame  ganglion,  remain  in  the  tunica  fclerotica. 

PXXIII.  Another  more  obfcure  and  le.fj  eafily  de- 

ntonffrabl§ 
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monftrable  motion  in  the  eye,  is  that  of  the  ciliary  pro- 
ceffes  (DXIV.);  which,  lying  incumbent  upon  the  fur- 
rows of  the  vitreous  membrane,  feem,  by  their  adion, 
to  prefs  back  that  body,  fo  as  to  bring  the  lens  for- 
ward, and  feparate  or  remove  it  farther  from  the  reti- 
na. But  I have  never  feen,  in  all  the  animals  I have 
diffeclcd,  any  thing  like  a mufcle  in  this  ciliary  body  ; 
but  a membrane  which  fupports  the  fmall  velfels.  As 
for  any  fphincler  of  the  pupil,  or  a conftriftor  of  the 
cornea,  mentioned  by  fome  writers  of  note,  or  even 
moving  fibres,  which  others  have  imagined  proper  to 
the  cryftalline  lens,  they  are  in  nowife  fupported  by 
anatomy,  nor  are  they  confiflent  with  the  perpetual 
hardnefs  of  texture  obfervable  in  the  lens  and  cornea  of 
moft  animals. 

DXXIV.  Moreover,  to  the  hillory  of  the  eye  be- 
longs a defcription  of  the  veffels,  which  in  this  part  have 
a beautiful  fabric.  But  all  of  thofe  which  belong  pro- 
perly to  the  feveral  parts  of  the  eye  itfelf  come  from 
the  ophthalmic  artery,  a branch  of  the  internal  carotid 
(CCCXVl.).  This,  creeping  along  under  the  optic 
nerve,  fends  out,  as  principal  branches,  the  upper  and 
lower  ciliaries,  one  or  more;  thelachrymalis,fromwhence 
the  pollerior  running  to  the  nofe,  and  internal  part  of 
that  belonging  to  the  arch  of  the  tarfus;  afterwards  the 
mufcularis  inferior,  the  anterior  recurrent  to  the  nofe, 
the  uppermofi;  mufcularis,  and  the  palpebralis ; from 
whence,  with  the  former  branch,  fprings  the  arch  of 
the  tarfus.  Laflly,  it  goes  out  forward  to  the  face  and 
adjacent  parts  of  the  nofe.  Blit  the  opthalmic  branches, 
belonging  to  the  inner  fabric  of  the  eye,  are  the  pofte- 
rior  andmiiddle  ciliaries ; which,  arifing  from  the  trunks 
before  mentioned,  and  playing  round  the  optic  nerve,  in 
four  or  more  branches,  in  a ferpentine  courfe,  go 
partly  in  with  the  optic  nerve  at  its  firfl;  entrance,  and 
are  partly  extended  further  to  near  the  middle  of  the 
fclerotica  where  they  fend  in  forty  or  more  little  ar- 
teries 

Neither  in  man  in  general,  nor  even  in  the  larger  brutes,  do 

the 
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teries  to  the  choroides,  which  make  firfl  beautiful  ra- 
mifications upon  the  external  furface  of  that  membrane, 
round,  and  like  the  branches  of  trees ; from  whence 
they  proceed  inwardly  in  a more  direct  courfe,  and  at 
lad  go  to  the  circle  of  the  uvea. 

DXXV.  But  feveral  of  the  fmall  arteries  of  the  tunica 
choroides  gradually  decline  tow'ards  the  interior  parrs 
of  the  eye  ; and,  being  covered  with  a kind  of  cellular 
woolly  matter,  go  to  the  ciliary  proceffes,  through  each 
of  which  run  out  two  fmall  arteries,  fcattering  vafcular 
woolly- like  locks,  united  by  an  handle  at  their  apex. 

DXXVI.  Other  fmall  arteries  alfo,  likewife  arifing 
from  the  ciliary  ones,  but  few  in  number,  mod  com- 
monly two,  come  to  the  fame  bafis  from  which  the  mem- 
brane of  the  uvea  originates.  There,  fpreading  in  va- 
rious direftions,  they  furround  the  root  of  the  uvea  with 
their  branches,  and  are  joined  into  a circle,  into  which 
the  anterior  ciliares  mix  themfclves;  which  are  fmall 
arteries  arifing  from  the  mufcular  branches  of  the  oph- 
thalmic, near  the  origin  of  the  pellucid  cornea  ; perio- 
rate  the  fclerotica  by  twelve  or  more  branches,  and  to- 
gether make  up  the  circle  of  the  pupil.  From  that 
circle,  and  likewife  from  the  fore-mentioned  anterii')r 
ciliary  arteries,  independent  of  the  middle  circle,  are 
didributed  velTels,  both  on  the  anterior  face,  which 
makes  the  iris,  and  on  the  poderior  face  of  the  uvea, 
together  with  the  ciliary  proceffes ; the  veffels  are  dif- 
tributed,  both  ftraight  and  ramified  j the  iris  is  full  of  a 
liquor  of  a bluifli  colour,  otherwife  brown ; and  the 
uvea  is  fpread  with  a good  deal  of  a black  paint,  wirh- 
out  which  it  is  naturally  white.  In  the  uvea,  at  fume 
didance  from  the  pupil,  they  frequently  form  an  im- 
perfed  circle. 

DXXVIl. 

the  ciliary  arteries  Cmply  perforate  ibc  fclerotica;  but  any  wbrie 
trunk  of  the  ciliary  artery  enters  the  forameo  on  the  outer  tide  of 
the  fclerotica,  and  in  the  very  fubftance  of  the  fclerotica  it  ends  be- 
tween the  plates  of  this  tunic  in  a plexus  of  thin  threads,  from  whic  h 
five  or  fix  lefs  branches  iffue  ; and  coming  through  ns  many  hole', 
out  of  the  inner  furl^ace  of  the  fclerotica  arc  diftributed  through  chc 
choroid. 
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DXXVIL  But  from  the  fame  opthalmlc  and  its  trunk, 
or  from  the  lachrymal  branch,  or  from  one  of  the  cili- 
aries,  one  or  more  branches  enter  into  the  optic  nerve  ; 
the  principal  central  artery  of  the  retina  penetrates  thro* 
the  medulla  of  the  nerve,  and,  going  out  of  the  apex 
of  the  papilla  (DX.),  divides  in  the  centre  of  the  retina  ; 
from  thence  fpreading  every  way  in  company  with  the 
retina  itfell by  fo  many  branches,  when  traced  by 
a fkilful  anatomift,  that  that  vafcular  net-work  is  taken 
for  a proper  membrane.  Sometimes  a leffer  branch 
goes  along  the  centre  of  the  nerve  to  the  retina,  and  is 
in  like  manner  ramified  through  it.  It  is  certain,  that 
frona  thefe  branches  the  minute  pellucid  ones  of  the  vi- 
treous tunic  are  produced,  as  well  as  the  poflerior  artery 
the  lens.  The  centre  of  thefe  arteries,  entering  the  re- 
tina, is  the  celebrated  fonts  opticus  of  the  ancients. 

DXXVIll.  The  veins  of  the  eye,  in  general,  arife 
from  the  ophthalmic  vein,  which  here  comes  from  the 
vein  of  the  face  ; and,  going  out  of  the  bony  orbit,  is 
inferted  into  the  cavernous  finus  . The  internal  veins 

of 

Thefe  do  not  agree  with  the  late  obfervations  made  by  Mr 
Walter  and  myfelf.  I have  carefully  followed  the  central  artery  in 
its  courfe  after  differing  the  optic;  it  paffss,  without  giving  any 
branch  to  the  retina,  through  the  vitreous  humour,  and  there  very 
tender  threads  go  off ; but  the  whole  trunk  of  the  central  artery  ends 
very,  prettily  upon  the  pofterior  furface  of  the  capfuleof  the  lens,  as 
was  painted  in  ray  publication  in  the  New  Gottenburgh  Commen- 
taries. 

Since  the  veins  of  the  eye  had  been  neither  well  defcribed  nor 
elegantly  painted,  I was  led  to  make  new  drawings  of  them  along 
with  the  new  work  of  the  immortal  Zin.  But  that  great  and  inde- 
fatigable anatomift  Walter  anticipated  the  honour,  and  has  rendered 
alraoft  fupeifluous  any  of  ray  drawings,  one  or  twoexcepted,  which 
have  now  come  out. 

In  two  places,  and  by  two  ways,  the  venous  blood  of  the  eye  is 
returned,  partly  into  the  finus  cavernofus,  in  which  is  Inferted  the 
pofterior  part  of  the  vepa  magna  ophthalmica  ; which  Walter  calls 
cpkthalmica  cerehralis,  and  I the  fuperior  magnus.  It  colleifts  ail  the 
blood  from  the  glandula  lachrymalis,  ethmoidal  veins,  the  ciliary 
and  mufcular  ones  coming  from  the  fuperior  part  of  tl.e  eye.  It  is 
partly  poured  into  the  great  facial  vein;  into  which  the  anterior  part 
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of  the  eye  are  fewer  in  the  middle  cf  the  fclerotica, 
which  th°y  perforate  with  larger  trunks,  and  form  bufhes 
or  trees:  of  a roundifh  figure,  which  commonly  keep 
the  middle  of  the  bafis  of  the  tunica  choroides  ; fume 
of  them,  which  are  long,  reach  even  to  the  origin  of 
the  uvea  ; others,  in  the  fore  parr,  are  fimilar  to  arte- 
ries : another  central  vein,  like  an  artery,  goes  to  the 
retina  of  the  optic  nerve.  The  pellucid  or  watery  vef- 
fels  differ  not  in  their  courfe  from  thofe  which  convey 
blood,  'i'hcre  are  alfo  lymphatic  veffels  faid  to  have 
been  feen  by  fome  in  the  retina;  but  the  obfervation 
lias  not  been  often  enough  repeated  for  us  to  depend  on 
it. 

DXXIX.  So  far  with  refpefl  to  the  anatomy  of  the 
eye;  but  that  the  aftioii  of  this  organ  lies  wholly  in  the 
reception  of  light,  excep'ing  only  a few  doubts,  ap- 
pears very  plainly  from  phyncal  and  mechanical  expe- 
riments. Light  then  is  a matter  either  the  fame  with, 
or  very  nearly^approaching  to,  that  of  fire'-*'^,  extremely 
fluid  and  fubtile,  penetrating  through  all  even  the  har- 
defl  bodies,  without  receiving  alteration  from  any 
length  or  diftance  in  its  courfe ; moving  with  fuch  a 
very  great  velocity,  as  to  run  through  the  diftance  be- 
tween the  fun  and  earth  in  the  fpace  of  about  eight  mi- 
nutes and  thirteen  feconds.  The  light  we  have  in  our 
atmofphere  proceeds  either  from  that  of  the  fun,  whofe 
body  feems  to  have  the  power  of  impelling  to  us,  in 
right  lines,  the  matter  of  light,  which  is  confufedly 

fpread 

of  the  great  ophthalmic  vein  carries  the  blood  from  the  anterior 
part  of  the  eye,  the  tunica  conjunfliva,  and  palpebras.  Another 
ophthalmic  vein  has  been  added  to  thefe,  called  by  Walter  opbthsl- 
mica  facialis,  and  by  me  ophthalmica  irferior  sniror  ; which  trar.fmitg 
the  blood  of  the  inferior  parts  of  the  eye,  the  ciliary  and  mtilculaf 
veins,  partly  into  the  major  ophihalriiica,  and  partly  through  a deep 
branch  into  the  vena  facialis. 

If  we  compare  the  late  experiments  of  Mayer,  Weigel,  Eik- 
ker,  and  Herbert,  with  thefe  of  Sachs  and  Boercaave,  we  ir.ay^af- 
fert  with  the  greateft  probability,  that  there  is  a peculiar  matter 
in  nature,  which  Is  fitted  for  producing  heat  and  fpreading  light, 
according  to  the  different  motion  and  direction  of  its  particles. 
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fpread  around ; or  elfe  it  proceeds  from  fome  other  ig- 
nited point  or  lucid  body  ; from  whence  the  rays  fpread 
every  way,  as  from  a centre  to  all  points  of  a large 
fphere,  fo  as  to  fall  upon  the  furfaces  of  bodies ; from 
whence  again  it  is  refleOed  into  the  eye,  from  the  en- 
lightened furfaces,  in  angles  equal  to  that  of  their  in- 
cidence, fo  as  to  render  the  bodies  from  .whence  it  thus 
flows  to  the  eye  both  vifible  and  of  fome  colour. 

DXXX.  It  is  now  fufficiently  evidenced  from  experi- 
ments, that  light  is  compofed  of  rays  in  right  lines,  al- 
moft  without  any  phyfical  breadth  or  thicknefs ; and 
yet,  that  each  of  thefc  rays  is  again  feparable  into  fe- 
ven  other  permament  and  immutable  rays  of  a leffer 
kind.  The  known  properties  of  thefe  rays  are,  that  all 
of  them,  conjoined  together,  conlUtute  a white  beam  ; 
which,  being  refrafted  by  the  minute  furfaces  of  bo- 
dies, are  fubdivided  into  rays  of  a red  colour,  which 
are  more  conftant  or  permanent,  hard,  and  lefs  refran- 
gible ; next  to  which  follow  thofe  of  an  orange,  of 
a yellow,  green,  blue,  and  indigo  or  violet  colour ; 
of  which  thofe  are  always  weaker- and  more  refran- 
gible, v/hich  are  farther  diftant  in  order  from  the  red 
rays  . A fbadow  arifes  from  a deficiency  in  the  re- 
fledted  rays.  Thofe  primitive  rays,  varioufly  compound- 
ed together  with  fhade,  make  up  all  the  variety  of  co- 
lours. 

DXXXl.  The  colours,  then,  which  feem  proper  to 
bodies,  arife  hence ; that  the  minute  furfaces  of  their 
conllituent  folid  particles,  by  which  their  pores  or  va- 
cuities are  limited,  do,  according  to  the  difference  of 
their  thicknefs,  denfity,  &c.  refled  or  feparate  the  rays 
of  light,  fo  as  to  fend  more  of  one  kind  or  Colour  to 
the  eye  than  another  ; whilft  mofi:  part  of  the  remain- 
ing rays  are  loft  by  repeated  refledions  v*?ithin  the  pores 

of 

To  the  hypothefes  concerning  the  variety  and  rife  of  colours, 
according  to  Newton,  Mariot,  and  Euler,  the  late  Mayer  has  added 
a new  and  very  probable  opinion,  that  there  are  only  three  primary 
colours,  yellow,  blue,  red  ; traces  of  which  conjecture  are  now 
found  in  Lotnonofs,  but  more  extended  by  Lambert  and  Erxkb, 
by  means  of  the  elegant  pyramids  of  colours  fo  called. 
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of  the  fubfiatice : fo  that  the  ftrongefl;  and  thickeft  par- 
tides  refled  a white  colour  ; thofe  next  in  denfity  and 
fize,  a red  colour ; till  at  laft  the  minuteft  furfaces  re- 
flect a violet  colour.  Thofe  bodies  are  opake,  w'hidi 
retain  the  rays  within  their  fubftance,  without  permit- 
ting any  to  pafs  through  them  : which  feems  to  follow 
from  the  largeiiefs  and  the  number  of  the  pores,  to  the 
fides  of  which  the  light  is  attraded ; which  pores  are 
filled  with  fome  matter  that  has  a power  of  refradion, 
different  from  that  which  the  light  fulFcrs  from  the  parts 
of  the  body  itfelf.  Thefe  principles  we  embrace,  till  a 
new  theory  that  places  the  diverlity  of  colours  in  vibra- 
tions of  different  celerities  fliall  be  better  eftablilhed  ; 
neither  is  it  our  bufmefs  to  concern  ourfclves  with  this 
matter. 

DXXXII.  Thefe  rays,  falling  obliquely  upon  the  fur- 
face  of  liquors  of  various  denfities,  pafs  through  them 
with  a change  in  their  diredion,  by  varioufly  receding 
from  or  approaching  nearer  to  a perpendicular  : and 
this  is  called  their  refradion.  In  general,  the  denfer 
the  medium,  the  more  are  the  ravs  bent  towards  the 
perpendicular ; excepting  only  inflammable  liquors, 
which,  by  a peculiar  property,  draw  the  rays  more  to 
a perpendicular  than  in  proportion  to  the  denfity  of  the 
liquor,  d'he  proportions  of  the  angles  of  incidence  to 
thofe  of  refradion  are  obferved  to  be  conflant  enough ; 
fo  that  the  fine  of  the  radius  of  refradion  from  air  into 
water  is  to  the  fine  of  the  angle  of  incidence  as  3 to  4: 
and  in  the  radius,  pafling  from  air  into  glafs,  the  fine 
of  the  incidence  is  to  that  of  refradion  as  1 7 to  1 1 ; and 
from  water  into  glafs,  as  51  to  44 

DXXXIII.  Hays,  which  come  through  the  air  with 
but  little  divergency,'(as  thofe  of  the  fun  do  on  account 
of  their  immenfe  diftance,  or  as  in  general  do  any 
rays  that  come  from  the  diftance  of  above  1 00  feet), 
falling  out  of  the  air  upon  denfer  bodies,  fpherically 

convex. 

We  cannot  read  the  works  of  Smith,  Kaeftner,  Pricftlcy,  and 
Kluge!,  without  admiration,  where  tliey  have  explained  the  ufc  of 
optici,  in  letting  u$  uaderlland  the  theory  of  animal  viflou. 
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convex,  are  reflefted  to  greater  angles,  as  of  484.  de- 
grees ; nor  are  they  under  that  meafure.  If  the  angles 
are  fmaller,  and  they  penetrate  the  refracting  medium, 
they  are  there  fo  refraCted,  as  to  meet  together  in  one 
point,  which  is  called  their  focus.  This  point  always 
falls  within  the  axis  or  radius  that  is  perpendicular  to 
the  furface ; whence  it  becomes  permanent  and  un- 
changeable. So  that  the  focus  of  rays,  pafling  from  air 
into  a fphere  of  water,  will  be  diftant  from  the  axis  one 
femidiameter  of  the  fphere  ; and  in  a globular  glafs,  it 
will  be  diftant  a fourth  part  of  the  diameter  : but  in  a 
convex  lens  of  glafs,  that  is,  part  of  a fphere  not  lefs 
than  thirty  degrees,  and  equally  convex,  the  focus  will 
be  likewife  diftant  one  femidiameter ; yet  fo  that  the 
rays  will  meet,  not  in  a fmgle  point,  but  in  a little 
circle. 

DXXXIV.  Therefore  the  rays  of  light,  whether  di- 
reCl:  or  infleCled,  fall  in  fuch  a manner  upon  the  tunica 
cornea  of  the  eye,  as  to  form  a moft  lharp  cone  betwixt 
the  lucid  point  and  the  membrane  upon  which  they  are 
fpread : the  bafts  of  which  cone  will  be  the  furface  of 
the  cornea,  and  the  apex  in  the  radiant  ;point ; yet  fo 
that  all  rays  in  this  cone  may,  without  any  fenfible  er- 
ror, be  reckoned  parallel  with  each  other.  Among 
thefe,  there  are  feme  rays  reflected  back  from  the  cor- 
nea, without  ever  penetrating  the  furface ; namely, 
all  fuch  as  fall  upon  that  membrane  in  a greater  angle 
than  that  of  forty  degrees.  Others,  which  enter  the 
cornea  at  very  large  angles,  but  lefs  than  the  former, 
and  fall  in  betwixt  the  uvea  and  fides  of  the  cryftaUine 
lens,  are  fuflbeated  or  loft  in  the  black  paint  that  lines 
the  uvea  (DXII.)  and  the  ciliary  procefles  (DXIV.};  but 
thofe  rays  only  fall  upon  the  furface  of  the  lens,  whicli 
enter  the  cornea  at  fmall  angles,  not  much  diftant 
Irom  the  perpendicular,  or  at  moft  not  exceeding 
twenty- eight  degrees.  By  this  means,  all  thofe  rays 
are  excluded  which  the  refraCling  power  of  the  hu- 
mours in  the  eye  could  not  be  able  to  concentrate  or 
3 bring 
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bring  together  upon  the  retina;  without  which  they 
would  paint  the  object  too  large  and  confufedly. 

DXXXV.  Thofe  flender  rays,  therefore,  coming  thus 
to  the  thick  cornea,  which  is  denfer  than  water,  and  forms 
the  fegment  of  a fphere,  fuffer  thus  a greater  power  of 
refradtion,  and  pafs  through  it  in  a more  confiderablc 
degree  towards  the  perpendicular  ; namely,  about  a 
fourth  part ; but  thefe  rays  falling  with  but  little  con- 
vergency  upon  the  aqueous  humour,  which  is  fmall  in 
quantity  and  almoft  like  water,  making  there  no  fo- 
cus, becaufe  of  the  ncarnefs  of  the  humour  to  the  cor- 
nea, go  on  nearly  parallel,  or  little  converging,  to  the 
next  adjacent  furface  of  the  very  pellucid  or  cryftalline 
lens  ; becaufe  their  divergency  was  confiderably  cor- 
rected by  the  refraCling  power  of  the  cornea.  More- 
over, the  cornea  being  convex,  and  part  of  a Ids 
fphere  than  that  of  the  fderotica,  receives  and  collects 
a greater  number  of  rays  than  if  it  was  flatter  with  a 
lefs  furface. 

DXXXVI.  The  refraCting  power  of  the  cryflalline 
lens,  which  exceeds  that  of  water,  may  be  underftood 
from  its  greater  hadnefs  and  weight ; although  we  have 
no  certain  meafure.  In  this  lens,  therefore,  and  more 
efpccially  in  is  polterior  very  convex  fide,  the  rays  will 
converge  greatly,  and  pafs  thence  into  the  vitreous 
body. 

DXXXVIII.  This  vitreous  body  is  denfer  than  w'ater 
in  which  it  finks  to  the  bottom ; but  rarer  than  the  cry- 
ftalline  lens ; and  continues  to  bend  the  rays  a little 
more  gently  towards  the  perpendicular,  till  at  length 
the  rays  coming  from  the  point  of  diflinCt  vifion,  are 
concentrated  into  a very  fmall  part  of  the  retina,  where 
they  paint  an  image  of  that  objed  from  whence  they 
come ; but  in  a pofition  inverted,  from  the  neceffary 
deculfation  or  crofling  of  the  rays.  The  manner  in 
which  the  images  of  objeds  are  thus  painted,  may  be 
feen  experimentally  in  an  artificial  eye,  or  by  a natural 
eye  when  the  back  part;of  the  fderotica  is  cut  off,  and 
a piece  of  paper  placed  to  receive  the  objed.  But  the 
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image  we  fee  is  painted  on  the  outer  fide  from  the  op- 
tic nerve  within  the  bounds  of  the  vifual  axis  j yet  fo 
that  it  is  not  a mere  point,  but  has  fome  degrees  of 
breadth  ; fince  we  fee  many  objedts  at  once,  whofe 
images  muft  be  in  diflinft  points  of  the  painted  field. 
And  there  an  objedl  is  feen  mod;  diftincUy,  becaufe 
the  rays  arrive  thither  nearly  perpendicular.  But  fre- 
quently this  point  of  vifion  does  not  fall  on  the  fame 
place  on  both  of  the  eyes.  When  the  lens  has  been 
couched  or  difplaced,  the  vitreous  body,  with  a weaker 
refradting  power,  ufually  fuffices  to  bring  the  vifual  rays 
together  to  a focus. 

DXXXIX.  Is  it  altogether  falfe  that  the  objedl  is 
painted  on  the  retina?  Or  is  this  pidlure  made  on  the 
choroides  ? Is  this  new  opinion  confirmed  by  an  ex- 
periment, by  which  it  is  found  that  the  place  where  the 
optic  nerve  enters  is  blind  ? and  which  is  thus  explained, 
that  there  is  in  that  place  no  choroides  but  the  bare  re- 
tina, and  rhat  thence  there  is  no  vifion.  But  this  is 
repugnant  to  a very  well  known  obfervation,  namely, 
that  the  retina  is  a moft  fenfible  nervous  medulla ; and 
that  the  choroides  confifts  almoft  entirely  of  a few 
fmall  nerves,  and  of  velTels  moil  certainly  blind.  This 
is  likewife  contradidled  by  the  very  great  variety  of  the 
choroides  in  animals;  the  equally  great  conilancy  of 
the  retina;  and  the  black  fpots,  which,  even  in  man, 
obfcure  the  exterior  furface  of  the  retina.  But  by 
this  experiment  we  know  the  reafon  why  the  optic 
nerve  is  not  inferted  into  the  axis  of  the  eye,  but  into 
its  fide.  For  thus,  except  only  in  one  fingle  cafe,  where 
there  is  an  impediment  in  the  concourfe  of  lines  drawn 
through  the  centre  of  the  optic  nerves,  the  one  eye 
fees  and  aflifts  that  whofe  blind  fide  is  turned  toward? 
the  objefl. 

DXL.  But  fince  the  neceflary  offices  of  human  life 
require  a difiindl  objeft  to  be  painted  upon  the  retina, 
not  only  by  the  rays  which  come  from  one  certain  di- 
ftance,  but  likewife  by  rays  which  come  from  very  dif- 
ferent parts  more  or  lefs  diftant ; therefore,  it  is  to 
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be  believed,  that  the  neceflary  change  is  produced  in 
the  eye  by  its  own  proper  caufes.  Other  famous  ana- 
tomifts  have  fuppofed  the  lens  moveable  by  the  powers 
before  mentioned  (DXIX.  DXXllI.)  This  art  of  feeing 
diftinftly  is  faid  to  be  learned  by  experience,  it  being 
unknown  to  an  eye  lately  couched  of  a cataract.  Alfo, 
in  an  artificial  eye,  the  ufe  and  neceflity  of  this  motion, 
it  is  faid,  may  be  plainly  perceived.  Therefore  too 
great  a divergency  of  the  rays,  as  in  thofe  which  come 
from  objects  very  clofe  to  the  eye,  is  correfted  by  a 
removal  of  the  lens  farther  from  the  retina,  fo  as  to 
bring  the  focus  of  the  diverging  rays  upon  the  retina 
itfcif,  which  would  otherwife  have  fallen  behind  the 
eye ; for  the  refracting  power  of  the  eye  being  deter- 
mined, that  w'hich  will  unite  the  focus  of  rays  co- 
ming from  the  diftance  of  three  feet,  fo  as  to  make 
them  fall  perfedtly  upon  the  retina,  will  not  be  able 
to  colledt  together  into  the  fame  point  thofe  rays  which 
come  from  the  diftance  of  three  inches  ; and  rays  {till 
more  diverging  will  meet  together  yet  farther  behind 
the  eye,  if  they  are  not  colleded  together  by  a greater 
refrading  power. 

DXLl.  But  thofe  rays,  which  come  from  parts  very 
remote,  and  which  may  be  therefore  counted  parallel, 
will  meet  together  before  the  retina,  in  the  vitreous  bo- 
dy; and  again  feparate  according  to  the  nature  of  rays 
from  the  point  of  concourfe,  as  if  it  was  a lucid  point: 
to  remedy  which,  therefore,  it  is  probable  that  thofe 
powers  (DXXllI.)  remove  the  cryflalline  lens  back  from 
the  cornea  nearer  to  the  retina;  that  the  rays,  which 
come  together  from  a certain  diftance  to  the  lens,  may 
be  alfo  united  together  at  a certain  proportionable  di- 
ftance on  the  retina.  For  an  eye,  that  will  collect  the 
rays  coming  from  fcA'^en  inches,  fo  as  to  unite  them  on 
the  retina,  will  colledl  thofe  together  before  the  re- 
tina W'hich  come  from  a diftance  of  three  feet.  It  was 
therefore  perfedly  neceflary  for  the  eye  to  be  made 
thus  changeable,  that  we  might  be  able  to  fee  diftinctly 
at  various  diftances.  But  the  point  of  diftin£t  vifion  is 
In  that  part  of  the  retina  where  the  given  obieft  is 
3 painted 
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painted  in  the  leafl;  compafs  poffible.  The  powers  cau- 
fing  the  vifual  rays  to  unite  or  converge  on  the  retina, 
are  often  very  different  in  the  two  eyes  of  one  and  the 
fame  perfon,  fo  as  to  render  one  eye  nearly  prefbyop» 
tical  or  long-fighted,  and  the  other  myoptical  or  fliort- 
fighted. 

DXLII.  Thefe  and  other  things  flmllar  are  common- 
ly received  and  taught  more  efpecially  by  the  mathema- 
ticians, who  more  readily  perceive  the  neceflity  of  thefe 
changes.  But  yet  there  is  no  power  in  the  human 
eye  which  can  either  move  the  cryftalline  humour  out 
of  its  place.,  or  comprefs  it.  But  we  do  not  perceive 
this  faculty  in  ourfelves : for  we  move  a book  nearer 
to  our  eyes  when  it  is  too  far  off,  fo  as  to  appear  con- 
fufed ; which  we  would  have  no  occafion  to  do,  if  by 
changing  the  internal  figure  of  the  eye  we  could  cor- 
rect the  fault  of  the  diftance : and  through  a fmall 
hole,  we  perceive  an  objed  only  fmgle  in  the  point 
of  diftindl  vifion,  but  double  in  every  other.  Perhaps 
the  contraflion  of  the  pupil  may  do  fomething,  by 
which  we  can  perceive  more  diftindly  fuch  objects  as 
are  near. 

DXLIII.  But  this  artifice  of  the  eye  is  not  fufficient 
in  all  perfons.  For  there  are  now  a greater  number  of 
people  than  formerly  employed  in  a ftudious  or  feden- 
tary  life,  and  taken  up  with  the  obfervation  of  more 
minute  objefts ; by  which  the  cornea  is  rendered  more 
convex  and  denfe,  and  the  cryftalline  lens  more  folid 
and  of  lefs  fegments ; while  the  eye  itfelf,  by  the 
weight  of  the  humours,  is  more  elongated,  and  the 
reft  of  the  humours  themfelves  are  probably  more  den- 
fified : many  or  all  of  which  circumftances  attend. the 
eyes  of  one  perfon.  Inj  fuch,  the  iris  is  fenfible  in  a 
fmall  light ; whence,  by  winking,  or  draining  the  eye- 
lid, they  are  denominated  ?nyopes^  fhort  or  near  fighted. 
In  thefe,  the  point  of  diftindl  vifion  is  very  near  to  the 
eye,  from  one  to  feven  inches  from  before  the  cornea  ; 
but  they  fee  remoter  objeds  more  obfcurely,  wdthout 
being  able  to  diftinguifh  their  parts.  The  realbn  of 
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this  is  evident ; fmce,  from  the  forementioned  caufes, 
there  is  a greater  refra£ling  power  of  the  humours,  hy 
which  the  diftant  and  confequently  parallel  rays  are 
obliged  to  meet  in  their  focus  before  the  retina ; from 
whence  fpreading  again,  they  fall  upon  the  retina  in 
many  points.  Thus  alfo  to  a good  eye,  the  fenfe  of 
objects  which  are  too  near  the  cornea  is  confuted  ; be- 
caufe  the  rays  coming  from  thence  are  fpread  all  over 
the  retina,  without  being  collected  towards  the  centre. 

DXLIV.  The  remedy  for  this  fault  in  the  fight  is  to 
corre^  it  in  its  beginning,  by  viewing  diftant  places,  by 
keeping  the  eyes  from  minute  or  near  objects,  and  by 
the  ufe  of  concave  glafles;  or  by  viewing  things  through 
a fmall  hole,  by  which  the  light  is  weakened.  When 
the  diforder  is  confirmed,  the  remedy  is  a concave 
lens,  which  takes  off  a degree  of  the  refracting  power 
in  the  humours,  cornea,  and  cryftalline  lens,  in  pro- 
portion as  it  is  more  concave  ; by  which  means  the  fo- 
cus of  rays  from  remote  objeds  is  removed  farther  be- 
hind the  cornea,  fo  as  to  fall  upon  the  retina.  This 
glafs  ought  to  be  a portion  of  a fphere,  whofe  diameter 
is  equal  to  the  diftance  of  diftind  vifion  from  the  naked 
eye,  fquared  by  the  diftance  of  diftind  vifion  in  the 
armed  eye,  and  divided  by  the  difference  betwixt  them. 
Age  itfelf  advancing,  gives  fome  relief  to  the  ftiort- 
fighted  ; for  children  are  in  a manner  naturally  myopti- 
cal:  but,  as  the  eye  grows  older,  it  becomes  flatter,  in 
proportion  as  the  folids  grows  ftronger ; and,  contrac- 
tingtoa  fhorter  axis,  the  converging  powers  of  the  lens 
and  cornea  are  diminifhed. 

DXLV.  Another  diforder  of  the  fight,  contrary  to  the 
former,  troubles  people  who  are  often  looking  upon 
very  diftant  objedts,  and  is  more  efpecially  familiar  and 
incurable  in  old  people.  In  fuch,  the  cornea  and  cry- 
ftalline lens  are  flatter,  and  the  humours  of  the  eye 
have  a lefs  refrading  power.  Hence  near  objeds,  whofe 
rays  fall  very  diverging  upon  the  cornea,  appear  con- 
fufed;  becaufe  the  converging  or  refrading  powers 
«f  the  eye  are  not  fufiicient  to  bring  the  rays  together 

in 
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a focus  upon  the  retina,  but  the  rays  go  on  fcattered 
through  the  retina,  and  through  the  point  of  their  pencil 
behind  the  eye  ; from  whence  vifion  is  confufed.  The 
point  of  diftin 61  vifion  among  prefbyopi,  or  old  or  long- 
lighted  people,  is  from  the  diftance  of  fifteen  inches  to 
three  feet. 

DXLVI.  Such  perfons  are,  in  fome  meafure,  relieved 
by  looking  through  a black  tube  held  before  the  eye ; 
by  the  ufe  of  which  the  retina  grows  tenderer,  and  the 
rays  come  to  the  eye  in  a parallel  dire6fion.  The  re- 
medy here  is  a convex  lens  of  glafs,  which  may  caufe 
the  rays  to  converge  and  unite  together  fooner  in  a 
focus,  that  it  may  not  fall  behind  the  eye,  but  upon  the 
retina.  The  diameter  of  the  fphere,  of  which  fuch  a 
lens  ought  to  be  a portion,  is  determined  as  before 
(DXlIV,)  There  is  no  hope  froni  age,  which  increafes 
the  malady. 

DXl.VIl.  The  medium  betwixt  fliort  and  long  fight- 
ed  is  the  beft,  by  which  a perfon  can  fee  diftindlly 
enough  obje6ts  that  are  both  near  and  remote ; and  of 
this  kind  we  reckon  an  eye  that  is  able  to  read  di- 
ftin6lly  at  the  diftance  of  one  foot.  But  to  this  are  to 
be  added  other  neceflary  conditions;  fuch  as  a perfect 
clearnefs  of  the  humours;  a due  mobility  of  the  eye  it- 
felf,  and  its  parts ; a fenfibility  of  the  pupil  and  retina, 
neither  too  tender  nor  too  tough. 

DXLVHI.  But  the  mind  not  only  receives  a repre- 
fentation  of  the  image  of  the  objed  by  the  eye,  im- 
prefled  on  the  retina,  and  transferred  to  the  common 
fenfory  or  feat  of  the  foul ; but  (lie  learns  or  adds  many 
things  from  mere  experience,  which  the  eye  itfelf  does 
not  really  fee,  and  other  things  the  mind  confiders  or 
interprets  to  be  different  from  what  they  appear  to  her 
by  the  eye.  And,  firft,  the  magnitude  of  an  objecf  is 
judged  of  by  an  optical  angle  intercepted  ; as  the  bafis 
of  a triangle  betwixt  the  cornea,  and  as  the  point  of  a 
cone  betwixt  the  radiant  qbje6t.  From  hence,  things 
very  near  feem  large,  and  remote  obje6ls  feem  fmall. 
Hither  may  be  referred  the  power  of  microfcopes,  by 
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which  objects  are  made  to  appear  to  us  fo  much  larger, 
as  the  diftance  of  the  focus  of  the  lens  or  magnifier  is 
lefs  than  the  diftance  of  diftinS  vifion  ; when,  in  reali- 
ty, they  do  not  appear  larger,  only  more  diftinfl  and 
lu  cid ; whence  the  mind  judges  them  to  be  nearer, 

DXl.IX.  The  ftrength  of  vifual  light  likewife  is  pro- 
portionable to  the  fame  angle,  in  the  external  day-light; 
and  the  multitude  or  number  of  the  rays,  joined  with 
the  fmallnefs  of  the  feat  which  they  afteft  in  the  retina, 
occafions  near  objedls  to  appear  brighter,  and  diftant 
objefts  more  obfcure ; or  if  remote  objects  appear 
bright  by  their  own  light,  the  mind  reprefents  them  as 
large,  near  at  hand,  or  both. 

DL.  The  place  of  a diftant  objeft  appearing  to  one 
eye,  is  reckoned  to  be  in  a line  comprehended  by  two 
other  ftraight  lines  drawn  to  the  extremities  of  the  body. 
If  the  fame  body  is  looked  upon  with  both  eyes,  it  will 
then  feem  to  be  in  the  concourfe  of  two  lines  drawn 
through  the  axis  of  both  eyes  to  that  objed. 

DLL  Diftance  we  cannot  perceive  ; and  if  a blind 
man,  who  never  faw,  fliould  by  any  means  be  reftored 
to  fight,  he  would  imagine  every  thing  he  faw  to  touch 
his  eyes.  Even  we  who  are  accuftomed  to  judge  by 
fight,  make  many  fallacious  conjeflures  concerning  the 
diftance  of  objeds : but  concerning  this  we  judge  as 
well  from  the  known  diminution  of  the  bulk  of  the  body, 
as  from  the  leffer  ftrength  of  the  light,  and  laint  image 
of  the  objeft  whofe  parts  we  are  lefs  capable  of  diftin- 
guifliing,  and  from  the  number  of  bodies  interpofed, 
whofe  diftance  is  known. 

DLII.  The  convexity  or  protuberance  of  a body  is  not 
feen  ; but  is  afterwards  judged  of  by  experience,  after 
w^e  have  learned,  that  a body,  which  is  convex  to  the 
feeling,  caufes  light  and  fliadow  to  be  difpofed  in  a cer- 
tain manner.  Kence  it  is,  that  microfcopes  frequently 
pervert  the  judgment,  by  tranfpofing  or  changing  the 
lliadow's.  Ihe  fame  alfo  happens  in  that  phenomenon 
which  is  not  yet  fufficiently  underftood,  by  which  the 
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concave  parts  of  a feal  are  made  to  feem  convex,  and 
the  contrary. 

DLIII.  The  vifible  fttuation  of  the  parts  of  an  objed, 
are  judged  by  the  mind  to  be  the  fame  with  that  which 
they  naturally  have  in  the  object,  and  not  the  inverted 
pofition  in  which  they  are  painted  upon  the  retina.  But 
it  is  certainly  a faculty  innate  or  born  with  the  eye,  to 
reprefent  objeds  upright  to  the  mind,  whenever  they 
are  painted  inverted  upon  the  retina : for  new-born  a- 
nimals  always  fee  things  upright.  And  men  w'ho  have 
been  born  with  cataracts,  without  ever  being  able  to 
fee,  are  obferved,  upon  couching  the  catarafts,  to  fee 
every  thing  in  its  natural  fituation,  without  the  ufe  of 
any  feeling,  or  previous  experiences. 

DLIV.  One  thing  which  impofes  upon  the  mind,  is 
the  continuance  which  external  fenfations  make,  during 
almoft  the  fpace  of  a fecond  of  a minute,  after  they  have 
been  conveyed  to  the  fenforium  by  the  eyes;  whence 
they  are  reprefented  to  the  mind  as  objefts  really  pre- 
fent.  From  hence  proceeds  the  idea  of  a fiery  circle 
from  the  circumrotation  of  a lucid  body  ; and  from 
hence  proceeds  the  continuance  of  the  fhining  image  of 
the  fun,  and  fometimes  of  other  bodies,  after  they  have 
been  viewed  by  the  eye. 

DLV.  Do  we  perceive  only  that  objeft  diftinfUy 
which  is  diredly  before  that  part  of  the  retina  which 
fees  mofi:  diftindly  ? And  does  the  eye  perfuade  itfelf, 
that  it  fees  many  objefts  at  a time,  partly  from  the  du- 
ration of  the  ideas,  and  partly  from  the  quicknefs  of  the 
motions  of  the  eye?  Concerning  the  moft  diftinfl:  vifion, 
this  is  molt  certain ; but  we  cannot  affirm  it  of  that 
which  is  lefs  diftindt.  Why  do  we  fee  only  one  object 
with  two  eyes?  Becaufe  the  fenfation becomes  one,  and 
without  difference,  when  we  have  fimilar  impreffions  of 
two  objedls.  For,  even  without  the  concourfe  of  op- 
tic nerves,  infects  who  have  numerous  eyes  perceive 
objedls  fingle.  Hence  the  images  of  two  objedts  ex- 
cite only  one  fenfation,  when  they  fall  upon  the  fame 
point  of  the  retina ; but  two  fenfations  arife  from  one 
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object,  when  the  images  fall  upon  different  parts  of  the 
retina.  Whence  proceed  diurnal  and  nofturnal  blind- 
nefs  ? The  former  is  common  to  many  nations  living  in 
the  warmeft  climates,  under  the  brighteft  rays  of  the  fun, 
and  to  old  men.  The  other  happens  in  inflamed  eyes, 
and  young  men  of  a hot  temperament,  and  hence  en- 
dowed with  eyes  vaftly  fenfible.  Whence  do  animals 
fee  in  the  dark?  From  a large  dilatable  pupil,  and  ren- 
der retina  ; a fhining  choroides,  and  one  which  reflects 
the  light  very  llrongly.  Why  are  we  blind  w’hen 
brought  out  ot  a ftrong  light  into  a weak  one?  Becaufe 
the  optic  nerve,  having  fuflfcred  the  action  of  ftronger 
caufes,  is  incapable  of  being  moved  by  weaker  ones. 
Whence  have  we  a pain,  by  pafling  fuddenly  from  a 
dark  place  into  the  light?  Becaufe  the  pupil,  being 
widely  dilated  in  the  dark,  fuddenly  admits  too  great  a 
quantity  of  light  before  it  can  contract  ; whence  the 
tender  retina,  w'hich  is  eafily  affected  by  a fmall  light, 
feels,  for  a time,  an  impreflion  too  fharp  and  ftrong. 
Whether  fee  we  with  one  eye,  or  with  both  ? hloft 
frequently  with  one,  and  more  efpeclally  the  right  eye : 
but  when  both  are  employed  together,  we  fee  more  ob- 
jects, and  more  plainly  ; and  w'e  alfo  diftinguifh  more 
points  of  the  fame  object,  and  judge  better  of  their  dif- 
tances. 

CHAP.  XVIII. 

Of  the  Internai.  Senses. 

DLVI.  ^ I "’HE  organs  of  the  fenfes  have  hitherto  been 
i confidered  and  difcufled  feparately.  We 
now^  fee,  that  it  is  common  to  them  all,  that  the  tender 
pulp  of  the  nerve,  being  ftruck  or  imprelfed  by  external 
objects,  conveys,  by  the  nervous  fpirits,  fame  change 
to  that  part  of  the  brain  where  the  imprelfed  fibres  of 
,the  nerve  firft  arife  from  the  arteries  (CCCLXXll.)  We 
know  nothing  more,  than  that  new  thoughts  are  thu.s 
excifed  in  the  mind,  whenever  fuch  a change,  produced 
upon  any  organ  of  fenfe,  is  conveyed  to  the  firft  origin 
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of  the  nerve  which  receives  the  imprefTion.  For 
thought  is  not  the  exprefs  image  of  the  objeft,  by  which 
the  fentient  nerve  is  afFe£led.  What  in  common  has  the 
idea  of  rednefs  with  a flightly  refrangible  ray,  feparated. 
from  the  feven  portions  of  the  whole  ray  ? Nor  is  it  con- 
fident with  optical  principles,  that  an  objedt,  painted  by 
rays  upon  a foft  white  nerve,  can  be,  in  a long  traft  of 
perfect  darknefs,  conveyed  through  a very  opaque  body 
to  the  origin  of  the  optic  thalami.  There  is  nothing  in 
the  pain  of  burning  that  can  reprefent  to  ,the  mind  a 
fwift  and  fubtile  matter  violently  moved,  by  which  the 
continuity  of  the  neryous  threads  are  dedroyed.  There 
is  nothing  in  the  idea  of  a fharp  found,  from  a cord  of 
a certain  length,  that  can  inform  the  mind  the  faid  cord 
trembles  5000  times  in  the  fpace  of  a fecond.  Neither 
does  tade  teach  us  that  the  crydals  of  fea-falt  are 
of  a cubical  figure.  Again,  though  a motion  is  im- 
prefied  on  the  brain,  from  the  fenfation  perceived  by 
the  body,  the  mind  neither  perceives  this  motion,  nor 
the  tremors  of  founds,  nor  the  percuflions  of  the 
rays  of  light,  but  fomething  perfectly  didinft  from  this 
motion.  But  it  is  edablifhed  as  a perpetual  law  by  the 
Creator,  that  certain  changes,  made  firfl;  in  the  nerve, 
and  then  in  the  common  fenfory,  fhall  produce  certain 
new  correfponding  thoughts  in  the  mind,  which  have 
an  indidblvable  connexion  with  each  other;  fo  that, 
although  what  we  perceive  in  the  world  be  arbitrary, 
yet  that  it  is  real,  and  not  falfe,  appears  plainly  from 
the  perpetual  agreement  of  fimilar  thoughts  arifing 
from  fimilar  affedlions  of  the  fenfitive  nerves,  in  all  per- 
fons  at  the  fame  time,  from  one  objedt,  or  in  one  per- 
fon  at  different  times. 

DLVII.  During  the  time  of  our  perceptions,  there- 
fore, five  very  different  beings  are  joined  together  : the 
body  which  we  perceive  ; the  affeftion  of  the  organ  of 
the  fenfory  by  that  body ; the  affedion  of  the  brain  arifing 
from  the  percufiion  of  that  fenfory;  the  change  pro- 
duced in  the  mind ; and,  ladly,  the  mind’s  confcioufnefs 
and  perception  of  the  fenfation. 
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DLVIII.  It  appears  from  certain|experiments,  that  the 
firfi  origin  of  every  perceiving  nerve  is  always  diflinft  ; 
and  that  the  change  which  is  firft  excited  by  the  exter- 
nal objeft  in  the  faid  nerve  (DLVL)  continues  in  the 
origin  of  that  nerve  for  a confiderable  time  ; and  alfo 
that  thofe  changes  are  fo  claffed  and  laid  up  within  the 
faid  part  of  the  brain,  that  thofe  are  neareft  together, 
which  were  either  contemporary,  or  nearly  fo,  or  which 
have  fucceeded  next  in  courfe  ; or  laftly,  which  have  a 
relation  to  the  fame  fubjecl,  or  were  excited  by  fnnilar 
objects : infomuch,  that  it  is  certain,  new  fpecies  or 
ideas  are  always  conveyed  again  to  the  fame  part  of  the 
brain  where  others  of  the  like  kind  are  referved:  for 
otherw'ife  the  arbitrary  figns  of  words  and  letters  w'ould 
never  be  able  to  renew  the  fame  old  ideas  again  in  the 
memory  ; nor  could  difagreeable  ideas,  returning  into 
the  mind,  without  the  affillance  of  external  objeds,  re- 
produce the  fame  elfeds,  as  would  the  difagreeable  ob- 
jedls  themfelves ; nor,  otherwife,  could  there  be  fo  con- 
ilant  and  manifelf  a connexion  of  analogous  ideas, 
which  mofi  powerfully  occur  in  dreams,  according  to 
the  corporeal  caufes  which  then  remarkably  acf  in  the 
brain.  Whether  or  no  do  imagination  and  memory 
depend  on  this  confervation  of  ideas  ? Finally,  thofe 
changes  in  the  fenforium,  which  many  term  pad  or  re- 
ferved ideas,  are,  for  dillinflion’s  fake,  by  us  called 
the  footjleps  ox  traces  of  things,  which  are  lodged  or  en- 
graved not  in  the  mind,  but  in  the  body  itfelf,  by  cer- 
tain notes  or  charafters,  incredible  in  their  minutenefs, 
and  infinite  in  their  number,  recorded  after  an  incx- 
prelTible  manner  in  the  medulla  of  the  brain.  Amongll 
thefe  charadters,  fuch  are  more  eminently  and  diltinctly 
preferved  as  were  received,  firlt  by  the  fight,  and  next 
by  the  hearing ; for  thofe  of  the  other  organs  are  more 
confufed  and  irrevocable  by  the  w'ill.  And  both  the 
traces  and  their  figns  are  preferved  ; the  latter  more 
eafily  ; the  former,  however,  fo  far,  that  a painter  can 
eafily  exprefs  with  his  pencil  upon  canvas,  an  image  of 


Ch- XVIII.  SENSES.  55 

a face  fimilar  to  one  which  he  is  accuftoraed  with,  and 
which  is  impreffed  on  his  mind. 

DLIX.  Imagination^  then,  is  whenever  any  fpecies, 
preferved  in  the  common  fenfory,  and  in  prefent  per- 
ception, excites  fuch  other  thoughts  in  the  mind  as 
would  arife  if  the  perceiving  nerve  that  gave  the  firft 
birth  to  the  faid  fpecies  was  itfelf  affected  or  changed. 
This  definition  is  confirmed  by  examples  of  the  great 
ftrength  of  fancy  in  certain  perfons,  and  thofe  who  are 
delirious ; but  in  every  body,  in  the  inftance  of  dreams, 
in  which  thoughts  arife  in  the  mind,  occafioned  by  the 
corporeal  fpecies  referved  in  the  brain,  fo  as  to  be  not  at 
all  weaker  than  thofe  which  were  firfl  formed  by  the 
change  in  the  fentient  nerve,  from  the  external  obje3;s. 
Even  more,  the  attention  and  reft  of  the  mind,  with 
the  abfence  of  all  external  objeds,  will  often  obtain  a 
ftronger  affent  from  dreaming,  towards  the  traces  im- 
prelfed  in  the  brain,  than  that  which  is  given  from  the 
mind  by  the  perceptions  which  are  excited  from  exter- 
nal obje£fs : for  the  will  is  more  powerfully  determined 
in  thofe  who  dream,  than  in  thofe  who  are  awake,  fo 
as  often  to  perform  certain  actions  by  the  voluntary 
mufcles,  while  they  are  afleep,  which  they  never  can 
perform  awake,  even  though  the  fame  nerves  were 
more  ftrongly  affeded  by  the  real  objecfs.  From 
hence  we  may  underftand,  how  it  is  poffible  the  inter- 
nal fpecies,  which  are  very  ftrong  in  a delirium,  may  fo 
impofe  upon  the  mind,  as  to  make  her  miftake  them 
for  the  perceptions  of  external  objects ; as,  for  example, 
in  the  fiery  fparks  which  are  excited  by  prefling  the 
eye  and  optic  nerve;  in  the  rednefs  feen  by  the  eye 
when  it  is  fliut ; in  the  vertigo  or  rotation  that  arifes 
from  a motion  of  the  retina,  which  we  afcribe  to  the  ex- 
ternal objefis  themfelves ; in  the  duplicity  of  fight,  &c. 

DLX.  But  memory  is,  when  any  internal  former 
thought  of  - the  , mind,  or  the  fpecies  perceived  and  pre- 
ferved 'n  the  brain,  from  external  obje£l;s(CCCLXXn.), 
repeat  or  excite  again  other  perceptions  in  the  mind. 
And  here  the  perceptions  are  commonly  weaker  than 
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in  the  imagination,  being  almoft  only  certain  arbitrary 
figns  conjoined  together,  with  the  idea  that  was  firfl 
perceived  in  the  mind  : for  the  memory  hardly  repre- 
fents  the  images  and  pictures  of  things  to  the  mind  ; 
only  the  words  or  figns,  and  certain  attributes,  together 
with  the  general  heads  of  ideas ; for  which  reafon,  they 
move  the  will  with  lefs  force : but  it  appears  from  the 
obfervation  of  thofe  changes  which  happen  in  the  me- 
mory, that  fuch  as  arife  from  the  external  fenfes  re- 
main longeft  in  the  brain  ; and  fometimes,  if  they  made 
a ftrong  impreffion,  they  may  for  ever,  and  in  all  ages 
of  life,  be  repeated  ro  the  mind  ; but  they  are  weaken- 
ed, and  in  a manner  blotted  out  in  time,  by  degrees, 
unlefs  the  reprefentation  be  renewed  again  to  the  mind, 
either  from  an  external  obje£l,  or  from  the  mind  itfelf 
recalling  the  fame  change  again  into  memory ; fo  that, 
without  this  repetition,  at  laft  the  change  or  impreflion 
will  be  in  a manner  erafcd  and  quite  loft;  and  will 
never  be  able  to  be  drawm  in  again  to  the  mind, 
whenever  fhe  repeats  fuch  other  thoughts  as  had  na- 
turally any  connexion  with  the  former.  This  deftruc- 
tion  of  new  and  different  fpecics,  conveyed  to  the  fen- 
forium,  is-  evident,  not  only  from  the  effecl  of  time, 
but  likevvife  from  cataleptic  diforders ; which  fome- 
times, after  a confiderable  interval  of  time,  go  on  with 
the  fame  train  of  thought  which  the  difeafe  had  inter- 
rupted. But  fometimes  all  of  them  will  be  fuddenly 
deftroyed  by  difeafe,  in  which  the  brain  is  any  how 
compreffed,  either  from  the  blood  or  other  caufes. 
Such  a comprefling  caufe,  ading  on  fome  part  of  the 
common  fenfory,  blots  out  a correfponding  number  of 
the  fpecies  from  the  mind  or  memory,  whether  they  be 
certain  or  all  kinds  of  words,  or  even  the  characters  by 
which  we  exprefs  words  ; or,  laftly,  the  characters  of 
our  friends,  and  neceffaries  of  life  : yet  all  thefc  fpecies 
are  often  again  renewable  to  the  mind,  whenever  the 
compreffing  caufe  is  removed.  But  the  ftrength  and 
duration  of  an  idea  depends’ upon  its  being  either  un- 
ufual,  of  a ftrong  aCtion,  or  greatly  conducing  either  to 
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increafe  or  leiTen  our  felicity ; or,  laftly,  from  being 
joined  with  great  attention  from  the  mind,  and  often 
repeated;  all  which  circumftances  being  conjoined, 
may  render  the  fpecies  fo  ftrong  to  the  mind,  that  flie 
will  afterwards  receive  the  perception  of  them,  as  if 
they  came  from  external  objefts,  in  the  manner  we  ob- 
ferve  in  mad  people. 

DLXl.  Moreover,  if  we  review  the  hiftory  of  human 
life,  it  will  appear,  that  in  the  beginning  of  our  infancy, 
we  have  hardly  any  memory ; only  Ample  perceptions, 
that  .foon  vanilh  : which,  neverthelefs,  do  for  the  pre- 
fent  excite  ftrong  thoughts  or  impreflions  in  the  mind, 
as  we  learn  from  the  clamours  of  infants.  But  after- 
wards, the  memory  is  perfected  by  degrees,  and  the 
ideas  received  from  perfons  moft  beloved  and  familiar 
to  the  infant  remain  imprcfled  in  the  mind  ; while,  at 
the  fame  time,  the  imagination  likewife  increafes  in 
proportion,  fo  as  to  be  often  very  powerful  in  young 
children ; as  we  fee,  for  example,  in  frights,  which 
in  no  age  produce  more  violent  or  fatal  effedls. 
From  thence  forward,  as  the  number  of  our  ideas  in- 
creafes, the  faculty  of  preferving  thofe  paft,  weakens  ; 
and,  at  the  fame  time,  the  power  of  the  imagination  is 
more  torpid  or  fluggifh : till  at  laft  the  former  almoft 
perifhes,  and  the  ideas,  which  are  received  but  a fhort 
time,  efcape  from  the  brain;  while,  at  the  fame  time, 
the  imagination,  which  is  a kind  of  memory,  languiflies 
in  proportion. 

DLXII.  But  ftnce  the  perceptions  thus  formed  in  the 
mind,  produce  in  her  various  changes,  which  are  per- 
fe(ftly  free  and  diftinfl  from  any  corporeal  faculty,  we 
ftiall  briefly  add  fomething  concerning  them,  fo  far  as 
may  fuffice  to  the  purpofes  of  phyfic.  The  office  of  cogi- 
tation in  the  foul,  is  to  attend  to  the  fenfations  which  are 
either  brought  by  the  fenfes,  or  recalled  by  the  imagi- 
nation ; frequently  alfo  to  the  figns  alone  which  recur 
into  the  mind.  Attention  then  is  faid  to  operate  when, 
the  mind  obfcrves  one  and  the  fame  idea  alone,  and 
for  a longer  time  together.  The  comparifon  of  two  or 
4 more 
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more  ideas  brought  to  the  mind,  is  called  reafon ; as 
the  fimilitude,  diverfity,  or  relation  perceived  by  the 
comparifon,  is  called  judgment.  The  principal  caufe  of 
wifdom  and  invention  lies  in  a flow  examination  of  the 
ideas,  confidered  in  the  relation  of  all  their  parts  one  to 
another  in  the  mind,  while,  negledling  all  other  objeSs, 
fhe  is  employed  with  a ftrong  attention  only  upon  that 
which  is  under  examination.  From  hence  proceeds 
that  efficacy  of  folitude  and  darknefs  in  making  difficult 
calculation  ; with  the  more  exquifite  attention  of  blind 
people  to  the  nature  of  founds;  and  of  thofe  who  are 
deaf,  to  colours.  The  fource  of  error,  is  fome  negle£l 
in  contemplating  the  whole  idea,  or  the  making  an  efti- 
mate  of  it  from  only  a part  of  its  note  or  charafter,  or 
from  a lefs  congruous  connexion  of  fome  ideas  with 
others  that  are  diftindl,  but  only  related  by  accident, 
external  caufes,  or  affedions. 

DLXIII.  The  integrity  or  foundnefs  of  the  judgment 
depends  upon  a perfect  and  healthy  conftitution  of  the 
brain  For  the  fabric  of  the  encephalon  being  chan- 
ged. 

In  medical  pfycholojjry,  differing  only  in  a few  remarks  from 
that  fcience  which  is  fimply  called  pfychology,  the  aftions  of  the  foul 
or  mind  are  invelligated.  A more  elegant  ftibjeft,  and  more  wor- 
thy of  attention,  cannot  be  imagined,  than  the  thinking  principle  in 
man;  whether  we  confider  the  d fnculty  of  the  inveliigation,  the 
delight  which  the  ftudy  of  it  affords,  or  the  utility  which  it  pro- 
pofes  in  life.  It  is  a very  well  known  point,  that  all  bodies,  endued 
with  the  perfeft  life  which  we  ufually  cal!  animal,  do  not  perform 
and  exercife  thefe  funiflions  of  the  mind  in  one  and  the  fame  man- 
ner, degree  of  perfedion,  multitude  of  fymptoms,  and  attributes, 
for  the  advantage  of  public  focicty,  for  the  like  and  fame  reafon, 
and,  what  feems  peculiar  to  me,  iu  the  hope,  knowledge,  and  remem- 
brance either  of  future  profperity,  or  adverfity.  All  animals,  qua- 
drupeds and  mammalia  in  particular,  have  fome  or  other  of  the 
fundioDS  or  operations  of  the  mind  in  common  with  man  : fome 
feem  to  be  proper  to  man  alone,  being  bleffcd  with  the  pleafnre  of 
focicty,  and  of  education  and  fpeech  ; but  in  men  thcmfclves,  there 
is  in  f^ati  a wonderful  difference. both  in  thefe  faculties  and  the  exer- 
cife of  the  mind  itfclf. 

For  although,  among  the  various  ways  in  which  the  human  mind 
can  ad:  and  exercife  its  own  proper  fundions,  andfignify  its  govern- 
ment over  the  body,  we  confine  ourfclvcs  to  twe,  we  fhail  however  ob- 

(erve 
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ged,  either  by  compreflure,  irritation,  or  a' deficiency 
of  blood,  confounds  all  the  ufe  of  reafon ; occafions 
the  ftrong  internal  fpecies  of  the  brain  to  be  reprefent- 
ed  to  the  ntind  as  if  they  came  from  external  or  real 
objects ; breaks  the  connedion  of  the  ideas,  fo  that 

the 

ferve  a very  great  diverfity.  Under  this  head  belongs,  (i.)  The 
power  of  directing,  exciting,  and  limiting  the  whole  body,  and 
many  of  the  corporeal  aflipns;  whether  our  will  be  governed  by  in- 
ftinA  alone,  which  man  frequently,  though  not  always  with  fafety, 
and  brutes  almoft  always  indulge  ; or  whether  it  be  inclined  by 
reafon  and  underftanding.  (2.)  The  power  of  learning,  of  amplify- 
ing our  knowledge,  making  new  difcoverics,  meliorating  huma^ 
fociety  ; and,  in  a word,  of  arriving  at  that  pitch  of  felicity  it® 
which  the  divine  wifdom  allows  us  to  afpire.  The  rife  and  preferva- 
tion  of  ideas,  the  power  of  memory  and  imagination,  and,  by  means 
of  attention,  the  inherent  bleffiag  of  thinking,  comparing  ideas, 
and  pafling  judgment,  &c.  are  all  to  be  numbered  in  this  clafs. 

Upon  rational  confideration,  why  thefe  mental  functions  areexer- 
cifed  in  fo  different  a manner,  both  by  men  and  brutes,  a twofold 
clafs  of  caufes  is  to  be  alBgned ; the  one  innate  in  the  body ; the 
other  depending  upon  external  caufes,  and  their  various  methods  of 
a<Sing. 

I.  The  firft  clafs  of  caufes,  allowing  no  change,  unlcfs  in  the  naoft 
rare  examples,  fuppofes  fiich  a conftitution  of  the  body,  that  is  fix 
for  performing' its  fundtions,  and  for  receiving  impreffions  from  ex* 
ternal  caufes.  Of  confequence,  in  particular 

a.  Not  only  the  .prefence,  but  at  the  fame  time  the!  due  propor- 
tion, of  the  organs,  mufcles,  inftruments,  and  certain  vifeera  is  rx^ 
quifite. 

d,  The  neceffary  proportion  of  the  brain  and  nervous  fyftem  to  the 
whole  body,  and  its  parts  in  particular,  and  the  interior  aptitude  of 
the  fame  for  performing  its  fundllons.  Here  we  refer  ( i.)  To  the 
quantity  and  magnitude  of  the  brain  relatively  to  the  whole  animal 
body,  Man  has  the  largeft  brain  among  all  the  mammalia,  a few 
excepted:  compared  with  the  weight  of  the  whole  body,  125  lib- 
it is  3^^,  4t,  5 lib.  and  therefore  proportionally  as  30,  or  26,  or 
24,  to  1.  The  lead  brain  I ever  faw  was  in  a woman  who  was  a 
great  fool,  and  it  was  to  100,  the  weight  of  the  whole  body- 
But  in  youth  this  proportion  is  changed,  viz.  the  younger  a perfon 
is,  the  more  brain  he  has;  in  proportion  almoft  as  i to  8.  The  in- 
ference, therefore,  that  the  powers  of  the  mind  increafe  with  the 
greater  quantity  of  brain,  which  the  feetus  (late  denies,  is  only  con- 
fident with  another  attribute.  (2.)  To  the  different  relation  and 
proportion  of  each  fubftance  of  the  brain.  The  human  brain  is  full 
of  furrows  and  irregularly  encircled  portions.  The  younger  man 
and  all  animals  are,  the  more  cortical  fubftance  is  prefeat,  more  than 

a 


40  ^ INTERNAL  Ch.XVIIL 

the  mind  cannot  compare  them  together ; and  is  con- 
fequently  unable  to  judge  of,  or  forefee,  their  propor- 
tions, differences,  or  confequences ; ftartlng  imme- 
diately from  one  idea  to  another  that  has  no  kind  of 
relation : or  laflly,  the  adions  of  the  fenfes  being  either 
weakened  or  abolifhed,  and  the  brain  in  a manner  de- 
prived of  its  corporeal  fpecies,  the  man  is  reduced  to 
the  Rate  of  an  idiot  or  a plant.  But  the  powers  of 
external  bodies  alfo  have  a confiderable  influence  in 
changing  the  fpecies  of  objects  which  the  mind  ac- 
quires by  the  fenfes ; for  -the  air,  way  of  life,  food, 
and  cuftoms,  either  help  or  diminifh  the  foundnefs  of 
the  judgment,  the  force  of  the  imagination,  and  the 
ftrength  of  the  memory. 

DLXIV.  Finally,  as  thefe  ideas  are  either  indifferent 
to  us,  or  elfe  conduce  to  the  lofs  and  increafe  of  our  fe- 
licity, 

a half  of  the  whole : It  Is  dimlnilhed  gradually  as  age  grows  up, 
and  a great  part  of  it  is  changed  into  medullaryj;  which  change,  ia 
fafl,  docs  not  a little  contribute  to  the  increafe  of  the  mind. 
O’)  muft  confider  the  very  fpecific  gravity  of  the  brain  in  brutes 
and  men  at  different  ages.  I have  always  found,  and  roanyobferva- 
tions  have  confirmed  It,  that  a cubic  inch  of  an  infant's  brain  was  fpe- 
cifically  lighter  than  the  fame  of  an  adult  ; the  fame  alfo  held  good 
of  the  more  ftupid  fort  of  men  and  quadrupeds.  (4.)  At  the  fame 
time,  we  muft  remark  the  different  proportion  of  the  brain  to  the 
cerebellum  ; for  moft  brutes  have  more  cerebellum,  with  refpeft  to 
the  brain,  than  any  man.  It  is  the  fame  cafe  with  the  nerves.  If 
you  want  a due  perfeftion  in  this  part  of  the  body,  you  never  can 
correft  It,  nor  add  any  thing  to  the  functions  of  the  mind. 

II.  The  latter  clafs  of  caufes  comprehends  thofc  bleffings  through 
which  we  acquire  an  increafe  of  knowledge,  and  in  general  upon  which 
the  whole  knowledge  of  man,  our  profperous  and  adverfe  fortune, 
&c.  depend.  We  may  reckon  of  importance  here,  a.  The  multitude 
of  ideas  which  our  fenfes  fupp'ly  us  with,  and  which  we  may  augment 
by  the  imagination,  memory,  and  affociation  of  fimilar  ideas,  b.  Our 
education,  infpired  by  our  teachers;  which,  if  it  has  been  eafy  and 
faithfully  taught  us,  wonderfully  aids  the  rudiments  of  our  under- 
ffanding.  r.  The  imitation  of  others ; I would  almoft  call  it  the 
primary  caufe  of  this  clafs,  the  real  fource  of  proper  and  improper 
underftanding. 

We  are  unwilling  to  fay  more  about  the  fubjeft,  though  highly 
neceffary ; and  indeed  fome  of  the  moft  celebrated  philofophers  have 
already  begun  to  treat  very  accurately,  and  have  advanced  our  ideas 
about  It. 
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licity,  fo  they  produce  different  determinations  in  the 
•will.  Some  of  thefe  ideas,  by  which  the  felicity  of  our 
mind  is  either  increafed  or  diminiihed,  arife  merely 
from  the  mechanifm  of  the  perfect  body  : And  amongft 
thefe,  corporal  Pain  is  a forrowful  fenfe  or  perception  in 
the  mind,  to  which  every  violence  or  over-ftrong  fen- 
lation  in  any  neyve  feems  to  ferve  as  a foundation ; 
while  Pleafure  confifts  only  in  the  nerves  being  irritated 
beyond  what  is  ufual,  but  in  a moderate  degree. 
Itching  ffands  related  to  pleafure,  inafmuch  as  both  of 
them  have  an  increafed  flux  of  blood  into  the  parts  in 
which  either  the  pleafure  or  the  titUlation  is  per- 
ceived ; but  when  increafed,  it  tends  towards  pain, 
or  to  an  over-violent  fenfe  of  the  nerve.  Anguiih 
or  anxiety  is  from  an  over-diftenfion  of  the  veffels,  be- 
caufe  the  blood  is  hindered  from  palling  freely  through 
the  lungSi  The  other  ideas  with  which  the  mind  is 
affefled,  arc  either  wholly  abftraded  from  the  proper- 
ties of  matter  or  body,  or  are  at  leall  much  lefs  fimpie 
than  the  foregoing,  which  arife  either  from  fenfe  or 
mechanifm.  The  perception  of  good  ideas  excites 
joy ; the  defire  of  poffefling  good  excites  love,  as  the 
expectation  of  it  is  the  caufe  of  hope:  on  the  contrary, 
prefent  evil  caufes  forrowful nefs,  terror,  or  defpair ; 
the  defire  of  fhunning  evil  excites  hatred  ; and  the  ex- 
peflation  of  a future  evil  excites  fear.  Hope,  curiofity, 
and  glory,  feem  to  be  affeftions  of  the  human  mind, 
which  neither  belong  to  the  body,  nor  are  to  be  found 
in  beafts. 

DLXV.  From  thefe  affefUons  of  the  mind,  the  mere 
will  appears  not  only  to  be  determined  to  fome  fore- 
feen  purpofe,  to  which  it  directs  the  aftions  of  the  bo- 
dy, in  order  to  poffefs  good  and  avoid  evil  j but  alfo 
in  the  body  itfelf,  unconfulted,  and  making  no  great 
refiftance,  it  exercifes  an  equal  dominion  over  the  pulfe, 
refpiration,  appetite,  ftrength,  affections  of  the  heart, 
nerves,  and  ftomach  ; with  the  changes  which  arife  in 
the  other  parts,  ferving  as  figns  of  the  paffions  in  the 
mind,  from  which  they  immediately  follow.  Thus 
VoL.II.  D a^ger 
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anger  excites'  a violent  motion  of  the  fpirits,  caufes  a 
palpitation  in  the  heart,  a frequency  of  the  pulfe,  a 
greater  ftrength  of  the  mufcles ; urges  the  blood  into 
the  fmaller  pellucid  and  improper  veffels  ; and,  laftly, 
haftens  the  expulfion  of  the  bile  from  its  veffels ; by 
which  means  it  frequently  removes  obftructions,  or 
eafes  chronical  difeafes.  Grief,  on  the  contrary,  weak- 
ens the  ftrength  of  the  nerves,  and  the  aftion  of  the 
heart ; retards  the  motion  of  the  pulfe ; deftroys  the 
appetite  and  digeftion ; whence  it  produces  a palenefs, 
cachexy,  diarrhoeas,  jaundice,  fcirrhofities  of  the  glands, 
and  other  flow  difeafes,  arlfing  from  a ftagnation  of  the 
humours.  Thus,  alfo,  fear  fo  much  diminiflies  the  force 
of  the  heart,  as  to  occation  polypufes,  palenefs,  and 
weaknefs  of  the  mufcular  motions,  a palfy  or  relaxation 
of  the  fphinfters,  an  increafe  of  inhalation,  but  a di- 
minution of  perfpiration.  Terror  from  a prefent  evil, 
will  alfo  increafe  the  ftrength  to  fo  great  a degree,  as 
to  caufe  convulfions  and  a ftrong  pulfe;  whence  it  fome- 
times  removes  obftruftions  in  palfies,  or,  by  intercept- 
ing the  courfe  of  the  blood,  it  kills  fuddenly.  Love, 
hope,  and  joy,  promote  the  perfpiration,  quicken  the 
pulfe,  and  give  the  blood  a free  circulation ; whence 
they  increafe  the  appetite,  and  render  difeafes  curable. 
But  exceflive  and  fudden  joy  often  kills,  by  increafmg 
the  motion  of  the  blood,  and  exciting  a true  apoplexy. 
Shame,  after  a peculiar  manner,  retains  the  blood  in 
the  face  as  if  the  veins  w'ere  tied;  it  will  alfo  fupprefs 
the  menfes  or  other  fecretions,  and  in  fome  cafes  has 
even  produced  death. 

DLXVl.  But  in  what  manner  are  thefe  changes  pro- 
duced, from  the  commotion  of  thofe  paflions  in  the 
mind?  Do  not  the  nerves  cover  the  veffels  like  fphindf- 
;er  miufcles,  fo  as,  by  contrading  them  fuddenly,  to 
increafe  the  courfe  of  the  blood,  or,  by  relaxing  and 
weakening  their  tone,  retard  and  vitiate  the  circulating 
juices?  That  this  is  the  cafe  in  the  fmaller  veffels,  ap- 
pears evidently  from  the  near  fimilitude  of  effects  from 
fear  and  cold  upon  the  nerves  of  the  fkin.  But  in  the 
. genital 
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genital  parts,  from  a conflridion  of  the  veins,  under 
particular  circumftances,  we  perceive  that  the  blood  is 
manifeftly  colleded  or  accumulated  in  the  parts  : and 
it  is  no  lefs  probable,  that,  even  in  the  larger  velfelsj 
the  nervous  bridles  with  which  many  of  them  are  fur- 
rounded,  produce  the  fame  effeds : for  thus,  in  feveral 
parts,  they  furround  and  include  the  meningal,  tempo- 
ral, vertebral,  carotid,  fubclavian,  coeliac,  mefenteric, 
renal,  and  other  arteries.  But  after  it  is  Ihown  by 
our  experiments,  that  the  nerves  are  at  reft  during  the 
aclion  of  the  mufcles,  nor  can  be  rendered  fhorter  by 
any  irritation,  we  muft  defert  this  elegant  theory'^*’. 
Nor  does  it  feem  far  from  the  truth,  that  the  arteries 
are  rendered  more  or  lefs  irritable  from  the  various 
fenfibility  of  the  nerves,  and  thus  may  be  contrafted 
more  vehemently  or  languidly  by  the  fame  quantity  of 
blood : and  thus  the  motion  of  the  blood  is  either 
quickened  or  flackened,  if  it  is  at  all  certain  that  the 
fmaller  arteries  have  the  fame  irritable  nature  which 
is  common  to  the  large  ones.  And  thus  it  is  that 
the  appetite  and  periftaltic  motions  of  the  alimentary 
tube  are  manifeftly  deftroyed  or  depraved  by  the  paf- 
fions  of  the  mind.  , 

DLXVII.  Nor  is  it  to  be  denied,  that  the  Creator  has 
affixed  certain  charafteriftic  marks  or  evident  figns  to 
the  paffions  of  the  mind,  that  in  mutual  fociety  one 
man  might  not  impofe  upon  another.  For  the  refpec- 
tive  mufcles,  more  efpecially  of  the  voice^  face,  and 
eyes,  do  naturally  exprefs  the  feveral  paffions  of  the 
mind,  fo  faithfully,  that  they  may  be  even  reprefented 
by  a painter.  To  run  through  them  all  would  indeed 
be  an  elegant  theme,  but  too  long  for  this  Compen- 
dium. From  the  adtions  of  thefe  mufcles,  often  re- 
peated by  the  affedions,  follow  the  features  or  phy- 


From  feveral  fand  new  anatomical  reafons,  I am  inclined  to 
embrace  the  author’s  former  opinion  ; nor  could  he  himfelf  perhaps 
ever  have  abandoned  it,  had  not  the  confufion  ariiing  between  irri- 
tability and  fenCbility,  which  he  dreaded  from  that  affertion,  deter- 
mined him  to  efpoufe  the  contrary. 
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fiognomy  of  a perfon’s  face,  which  is  a perpetual  in- 
dex to  the  Hate  of  the  mind,  and  retains  fomething  of 
the  afUon  of  the  prevailing  mufcles  ; fo  that  the  ap- 
pearance of  anger  often  remains  in  the  countenance, 
after  the  paffiori  itfelf  is  gone  off. 

LXVIIL  From  whence  proceeds  the  confent  of  parts, 
which  is  fo  famous  and  often  repeated  by  writers  on 
the  praftice  of  phyfic  ? Some  of  them  appear  to  de- 
pend upon  the  conjunffion  or  inofculation  of  the  blood- 
vcffels ; by  which  the  blood  being  driven  out  of  one, 
is  more  ftrongly  urged  into  another  velfel,  v/hich  has  its 
branches  from  the  fame  common  trunk.  To  this  caufe 
belong  the  revulfions  made  by  blood-letting,  the  pains 
of  the  head  which  enfue  from  a cold  in  the  feet,  &c.  In 
other  parts,  the  confent  arifes  from  a fimilitude  in  their 
fabric,  by  which  they  fuffer  like  effedts  from  the  fame 
caufes  in  the  body:  to  this  alfo  we  refer  the  confent  that 
is  betwixt  the  womb  and  the  breads.  Another  caufe 
of  this  confent  is  a continuity  of  the  membranes,  ex- 
tending from  one  part  to  another : from  hence  a done 
in  the  bladder  excites  an  itching  in  the  glans  of  the 
penis,  a diarrhoea  cures  a deafnefs  arifing  from  a de- 
dudion.  Another  caufe  of  confent  lies  in  the  nerves 
themfelves,  and  their  anaftomofes  or  communications 
one  with  another,  as  appears  plainly  from  the  teeth  be- 
ing ftupified  or  fet  on  edge  by  certain  founds,  becaufe 
the  various  communications  which  the  hard  portion  of 
the  auditory  makes  with  the  maxillary  nerve  transfers  the 
difagreeable  fcnfe  to  the  latter.  Thus  alfo,  the  fympa- 
thy  of  the  eyes,  which  is  not  obfervable  in  like  manner 

in 

It  is  3 dangerous,  and  too  deceiving  ftep,  to  give  a decifioa 
from  a reliance  on  the  phyfiognomy.  I reckon  Camper  the  bed 
judge  of  this  fubjeft,  who  fhould  be  confulted  for  his  ingenious  re- 
marks, He  mult  underlfand  the  rules  of  art,  the  good  and  bad  dif- 
pofition  of  men,  the  charaiSers  of  nations  and  the  genius  of  brutes, 
who  wifhes  to  write  with  any  fort  of  authority  upon  the  fubjefl. 
However,  there  is  in  the  mufcles  of  the  face  a certain  declaration, 
given  by  the  words  and  figns,  of  a good  or  bad  date  of  mind,  w hich 
never  will  deceive  a fleilful  perfon  ; but  maybe  wonderfully  difguifed 
by  thofe  addicted  to  lying.  Fronti  nulla fides,  otmumqut  nt  credt  alsrl. 
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In  the  ears,  proceeds  from  the  mutual  conjun£lion  of  the 
optic  nerves  within  the  fkull ; and  thus  a ftone  in  the 
kidney  excites  vomiting.  Laftly,  the  confent  may 
proceed  from  fome  caufe  afting  on  the  common  fen- 
fory,  and  beginning  of  the  nerves ; whence  the  irrita- 
tion of  a fingle  nerve  manifeftly  excites  ample  convul- 
fions,  fpreading  through  the  other  parts : fo  an  univer- 
fal  epilepfy  will  proceed  from  a local  diforder,  &c.  A 
confent  is  obferved,  in  fome  difeafes,  from  a tranflation 
of  the  matter  of  a difeafe  by  filtration  through  the 
cellular  fubftance  of  one  part  to  another  ; and  another 
kind  proceeds  from  the  incumbent  weight  or  adions  of 
the  adjacent  mufcles  and  arteries. 

DLXIX.  But  there  is  Hill  another  remarkable  confent 
to  be  explained  betwixt  the  body  and  the  mind.  For 
that  the  nature  of  the  mind  is  diferent  from  that  of  the 
body,  appears  from  numberlefs  obfervations;  moreefpe- 
cially  from  thofe  abltrad  ideas  and  affe«ffions  of  the 
mind  which  have  no  correfpondence  with  the  organs 
of  fenfe.  For  what  is  the  colour  of  pride  ? or  what  the 
magnitude  of  envy  or  curiofity?  to  which  lafl  there  is 
nothing  fimilar  in  brute  animals ; neither  can  that  hap- 
pinefs  which  is  defired  by  it,  viz.  the  glory  of  new 
ideas,  be  referred  as  an  acquifition  to  any  corporeal 
pleafure.  For  is  it  poffible,  that  a body  can  acquire 
two  kinds  of  forces  by  the  uniting  of  an  infinite  num- 
ber of  fmaller  parts  into  one  mafs ; each  of  which 
fhall  not  only  preferve  their  own  particular  properties 
and  affeftions,  and  reprefent  themfelves,  but  alio  join 
together  into  one  confeious  whole,  dift'ering  from  all 
the  characferifiics  of  its  component  parts,  and  yet  be 
capable  both  of  perceiving  and  comparing  the  attri- 
butes of  thofe  parts  ? Is  there  any  one  inlfance  of  a 
body,  which,  without  an  external  caufe,  can,  like  the 
mind,  pafs  of  itfelf  from  reft  to  motion  ; or  is  there 
any  body  that  can  change  the  diredfion  of  its  motion, 
without  the  adtion  of  fome  other  caufe?  Upon  flight 
reflection,  it  will  be  obvious  to  all,  that  voluntary  adtion 
is  the  attribute  of  the  mind  alone. 
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DLXX.  Yet  the  mind,  however  different  from  the 
nature  of  the  body,  is  clofely  tied  to  the  fame,  under 
certain  conditions;  fo  that  fhe  is  obliged  to  think  upon 
thofe  fpecies  which  the  body  offers  to  her  perception ; 
and  again,  fo  that  fhe  cannot  perceive,  remember,  nor 
judge,  without  the  reprefentation  of  thofe  corporeal 
fpecies,  which  are  lodged  in  the  brain  ; and  again,  her 
will  is  the  caufe  of  the  greatefl  and  fwiftefl  motions  in 
the  body. 

DLXXI.  Thofe  have  behaved  modeffly  who,  con- 
feffing  themfelves  ignorant  as  to  the  manner  in  which 
the  body  and  mind  are  united,  have  contented  them- 
felves with  proceeding  no  farther  than  the  known  laws 
which  the  Creator  hiinfelf  has  prefcribed,  without  in- 
venting and  fupplying  us  with  conjedures  not  fupported 
by  experience.  We  may,  furely,  be  excufed  in  this 
refpeft  from  the  obfervation  (DLVI.),  which  is  here 
equally  certain  as  in  optics,  that  the  affeftions  of 
bodies  cohere,  by  an  arbitrary  relation  or  connexion, 
w'ith  the  thoughts  of  the  mind;  in  fuch  a manner,  that 
they  would  produce  thoughts  of  a different  kind,  if  the 
Creator  was  to  alter  the  figure,  the  refrafling  power,  or 
colours  of  the  parts  of  the  eye.  Thus  he  has  efta- 
blifhed  a law,  which  obtains  always,  betwixt  the  leaft 
refrangible  rays  and  a red  colour,  or  an  idea  of  fuch 
in  the  mind:  and  thus  there  is  a law  betwixt  the  im- 
prellion  of  thofe  rays  upon  the  retina,  and  the  connec- 
tion with  the  correfponding  thought.  Nor  need  w-e  be 
more  alhamed  to  confefs  our  ignorance  in  the  mecha- 
nifm  of  this  law  in  the  effedfs  of  nature,  than  we  are  to 
own  ourfelves  unacquainted  with  the  nature  of  the  for- 
mer. 

DLXXII.  But  it  will  perhaps  be  demanded  of  us, 
Whether  the  mind  does  not  govern  the  whole  body?  and 
whether  or  no  all  the  motions  and  adfions  in  the  body 
do  not  arife  from  the  mind,  as  the  immediate  fpring  and 
principle  of  motion  ? Whether  even  the  motion  of 
the  heart,  arteries,  and  refpiration,  does  not  arife  from 
the  mind,  confcious,  and  folicitous  for  the  common 
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good  of  the  whole  fyftem  ? Whether  this  power  of 
the  mind  does  not  appear  in  the  flopping  of  hemor- 
rhagies  from  wounds,  by  grumous  concretions ; to 
which  add,  the  force  of  paffions  of  the  mind,  and  the 
power  of  the  mother’s  imagination,  in  the  marking  or 
other  blemifhes  of  infants?  Whether  the  abfence  of 
confcioufnefs  in  the  mind,  with  refpe£t  to  thefe  defefts, 
be  not  cxcufable,  from  the  known  obfcurity  of  atten- 
tion which  fhe  gives  to  the  refpiration,  the  motion  of 
the  eye-lids,  and  mufcles  of  the  eye  itfelf,  the  ear,  or 
tongue ; all  which  motions,  we  know',  are  effeded  by 
the  will,  although  we  know  not  the  organs,  nor  take 
any  notice  of  the  aflion  of  the  will,  when  we  breathe, 
look,  hear,  or  even  walk,  while  we  are  taken  up  with 
other  thoughts.?  Whether  or  no  is  it  certain,  that  all 
bodily  motions  arife  from  the  mind,  on  the  account  of 
our  being  unable  to  find  out  any  other  caufe,  con- 
flantly  united  to  the  body,  to  which  we  can  manifeftly 
refer  them  ? 

DLXXIII.  There  are  indeed  many  reafons  which  will 
not  permit  us  to  confent  to  this  opinion.  And,  firfi,  the 
conllrudion  and  government  of  the  body  itfeif  appear 
greatly  to  exceed  all  the  power  and  wifdom  of  the  mind. 
The  mind  k able  to  fee  but  one  point  diftinftly  at  a time 
(DLV.),  and  it  can  entertain  only  one  thought  or  idea 
at  once : for  if  it  endeavours  to  fee  two  objects  at  a 
time,  to  contemplate  two  different  ideas  together,  or 
read  two  letters  at  once,  the  fenfs  of  both  is  immediately 
confufed,  the  mind  flrays  in  her  reafoning,  and  makes 
no  right  judgment  of  either  obje£l ; infomuch,  that  be- 
ing fenfible  of  this  her  weaknefs,  whenever  fhe  endea- 
vours to  make  a ferious  and  diligent  inquiry  into  any 
object  or  intended  work,  fhe  w'ithdraw's  herfelf,  and 
fiiuts  up  all  the  ports  of  fenfe,  without  taking  any  im- 
preflions  either  by  the  fight,  hearing,  fmeiling,  &c.  or 
without  exercifing  any  of  the  voluntary  motions  of  the 
mufcles.  But  the  mind  ought  to  be  capable,  not  only 
of  infinite  thoughts,  but  alfo  diflincl  ones,  fo  as  to  be 
able  to  perforin  and  goyern  fo  many  hundred  mufcles, 
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organs,  veffels,  and  moving  fibres,  in  fuch  a variety  of 
ways,  and  with  fo  great  an  exaftnefs,  as  is  difficult  to, 
or  even  above  all  the  folutions  that  can  be  given  by  the 
working  of  geometrical  problems  : and  yet,  by  this  hy- 
pothefis,  the  mind,  ignorant  both  of  herfelf  and  of  her 
works,  ought  not  only  to  be  equal  to  fo  immenfe  a tafic; 
but  likewile,  at  the  fame  time,  Ih^  mud:,  over  and  above 
thofe  works,  be  capable  of  contemplating  the  mod:  diffi- 
cult and  abllrafted  ideas,  without  either  diflurbing  her 
meditations  by  the  cares  which  concern  the  body,  or 
negleding  any  of  her  necedary  corporeal  offices  by  the 
variety  of  her  mental  operations. 

DLXXIV.  Moreover,  if,  without  being  confcious  of 
Our  will,  W'e  are  neverthelefs  able,  by  that  faculty,  to 
influence  the  refpiration,  the  winking  of  the  eyes,  &c. 
and  even  to  be  able  not  only  to  govern,  but  alfo  to 
fufpend  our  breathing,  ftiut  or  clofe  our  eyes,  and  open 
them  again ; it  follows  from  thence,  that  we  never  lofe 
either  the  confeioufnefs  or  the  ufe  of  thofe  actions,  and 
confequently  neither  the  government  of  them.  But  we 
are  able  to  perform  nothing  of  this  kind  in  the  heart  or 
inteltines;  we  cannot  reflrain  the  motion  of  thofe  parts 
when  they  are  too  quick,  nor  excite  them  when  they 
are  too  languid.  In  fuch  a number  of  perfons  as  inha- 
bit the  world,  why  do  w'e  not  meet  with  fome  who  can 
govern  the  motion  of  their  guts  ? Or  why,  in  all  the 
ages  of  the  world,  not  one  who  could  govern  the  con- 
trafltions  of  the  heart?  If  cuflom  only  is  the  caufe  of 
this  unknown  power,  why  does  not  the  mind  receive  a 
fenfe  of  her  adion,  in  moving  the  heart,  after  it  has 
Rood  {fill  for  whole  hours,  or  even  days,  in  fwoons,  in 
hyfteric  fits,  and  in  perfons  drowned  ? 

DLXXV.  But  it  is  evidently  a falfe  pofition,  that  all 
the  motions  of  the  body  arife  from  the  mind,  without 
which  the  body  would  be  an  immoveable  unaftive  mafs: 
for  the  force  of  mufcular  contraftion,  by  any  kind  of 
ftimulus,  to  which  the  motion  of  the  heart,  inteltines, 
and  perhaps  all  the  other  motions  in  the  human  body 
are  obedient  (CCCCXCI.),  does  nor  require  the  pre- 
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fence  of  the  mind ; fince  that  power  continues  a confi- 
derable  time  in  a dead  body,  and  may  be  recalled 
again  into  a£lion  by  mechanical  caufes,  as  heat,  infla- 
tion, &c.  Nor  does  this  power  defert  the  fibres  fo 
long  as  they  continue  unftiffened  by  cold,  although 
the  mind  may  have  been  a long  time  feparated  from  the 
body  by  a deftrudion  of  the  brain:  and  this  adion  we 
fee  more  evidently  in  the  heart,  after  that  mufcle  has 
been  taken  out  of  the  body  for  fome  time,  fo  as  to  be 
feparated  from  any  imaginable  connedion  with  the  mind, 

DLXXVI.  As  to  the  blemiflies  of  infants,  we  have 
declared  in  another  place,  how  little  that  article  is  to  be 
depended  on.  The  adminifl; ration  of  the  vital  motions, 
in  difeafes,  is  not  under  the  rule  of  any  prudence,  but 
governed  almoft  entirely  by  the  power  of  ftiniulus  ; as 
we  are  raanifeflly  taught  from  the  mofl  ancient  and  only 
certain  pradice,  by  which  we  are  direded  to  reftrairi 
.the  too  great  violence  of  thefe  motions  in  acute  and  in- 
termitting febrile  difeafes,  by  the  ufc  of  blood-letting, 
with  the  poppy,  nitre,  Peruvian  bark,  &c.  The  wifefE 
philofopher  in  the  world  has  no  more  privilege  or  ad- 
vantage in  the  government  of  his  body,  than  the  mereft 
idiot;  and  that  a foetus,  when  it  is  born,  has  not  fufli- 
cient  knowledge  how  to  move  its  mufcles,  but  by  ex- 
perience learns  to  go,  prattle,  fee,  and,  finally,  to  rear 
up  its  own  body,  which  is  formed  with  incredible  art, 
is  indeed  an  aflertion  fo  void  of  probability,  as  is  fufii- 
cient  to  refute  the  hypothefis. 

DLXXVil.  A ready  difpofition  to  the  exercife  ©f 
fenfe  and  voluntary  motion,  in  healthy  organs, is  called 
vigilance  or  ivakefulnefs ; but  an  indifpofition  to  fuch  an 
exercife  of  them,  with  an  inclination  to  reft,  in  all  the 
faid  organs,  while  they  remain  healthy  and  entire,  is 
called  Jleep. 

DLXXVIII.  In  fleep,  the  mind  either  thinks  not  at 
all  of  what  fhe  knows  or  retains  in  memory ; or  elfe  Ihe 
only  attends  to  the  traces  of  paft  objeds  repofited  in  the 
common  fenfory  (DLVIiL);  the  vivid  reprefentations  of 
which  excite  altogether  the  fame  perceptions  as  are 
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made  by  the  impreffion  of  external  objects  upon  the 
organs  of  fenfe,  by  which  they  were  firft  received. 
Thefe  reprefentations  of  fpecies  to  the  mind  are  called 
dreams;  and  happen  whenever  a fmall  portion  of  the 
brain  or  common  fenfory  is,  by  the  refluent  motion  of 
the  fpirits,  kept  in  a ftate  of  vigilance,  while  all  the  reft 
of  the  empire  of  fenfe  and  voluntary  motion  is  filent 
and  at  reft.  Sometimes  there  are  certain  voluntary 
motions,  following  of  courfe  from  the  perceptions  thus 
perceived  by  the  mind,  fuch  as  fpeech,  or  motion  of  all 
or  fome  of  the  limbs,  conformable  to  the  nature  of 
what  the  mind  perceives ; and  hence  fome  walk  in  their 
fleep. 

DLXXIX.  But,  during  the  time  of  fleep,  the  motion 
of  the  heart,  with  the  diftribution  and  circulation  of  all 
the  other  humours  in  the  body,  are  regularly  continued, 
together  with  the  periftaltic  one  of  the  ftomach  and  in- 
teftines ; and,  finally,  the  aflion  of  the  fpincler  mufcles, 
with  the  refpiration,  are  continued  in  a like  manner. 
This  compofition,  in  which  a certain  number  of  the  or- 
gans are  at  reft,  while  others  continue  their  motions, 
renders  a knowledge  of  the  mechanical  caufe  of  fleep 
fomewhat  difficult  to  attain. 

DLXXX.  Therefore,  in  order  to  make  this  difeovery, 
with  all  its  caufes,  we  fhall  confider  all  the  appearances 
both  of  fleep  and  vigilance,  and  trace  them  in  all  kinds 
of  animals ; for  that  condition  w'hich  appears  conftantly 
to  follow  from  all  thofe  caufes  and  appearances,  will  be 
the  true  and  mechanical  caufe  of  fleep.  Sleep  natu- 
rally follows  after  the  vigilance  and  labour  which  are 
joined  to  human  life.  For  when  a perfon  is  awake, 
there  is  a continual  motion  or  exercife  of  the  voluntary 
mufcles,  of  the  parts  which  guard  the  fenfes,  and  of  the 
affeftions  of  the  mind;  all  which  continually  add  a new 
ftimulus  to  the  nerves,  blood  veffels,  and  heart  itfelf. 
Thus  the  blood,  by  continual  motion  and  triture, 
changes  its  fmooth  albuminous  nature,  to  a rough  al- 
kaline, and  in  fome  degree  putrid,  fliarpnefs;  while, 
at  the  fame  time,  its  more  fluid  parts,  efpecially  thofe 
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fubtile  ones  which  compofe  the  nervous  fpirlts,  are  diffi- 
pated  fafter  than  they  are  fecreted  ; whence  gradually 
enfues  both  a weaknefs  and  a wearinefs  of  the  body : 
and,  if  the  vigilance  be  continued  longer  than  ufual, 
there  is  alfo  a feverifh  heat,  a greater  acrimony  of  the 
humours,  and  a fenfible  lofs  of  llrength.  As  the  night 
advances,  a weight  or  heavinefs  feizes  all  the  large 
mufcles  and  their  tendons,  the  mind  becomes  unfit  for 
any  accurrate  thought  or  ftudy,  and  feeks  after  reft. 
Hereupon  the  powers  which  hold  the  body  ere6t, 
fhrink  from  their  office,  the  eye-lids  clofe,  the  lower 
jaw  falls  down,  a neceffity  of  yawning  comes  on,  the 
head  nods  forward,  and  by  degrees  we  take  lefs  notice 
of  the  external  objects,  till  at  length  all  the  thoughts 
and  ideas  are  in  confufion,  and  a fort  of  delirium  en- 
fues ; from  whence  there  is  a tranfition  to  fleep  not 
fufficiently  marked,  which  however  always  precedes 
fleep.  In  this  natural  fleep,  which  is  common  to  all 
animals,  the  caufe  feems  to  be  a deficiency  of  the  ner- 
vous fpirits,  which  have  been  every  where  largely  con- 
fumed  by  the  exercifes  of  the  mufcles  and  fenfes,  in 
whofe  actions  there  is  probably  a great  quantity  of  this 
fluid  exhaled. 

DXXXI.  A perfeft  reft  or  compofure  of  the  mind 
and  external  fenfes,  with  the  abfence  of  all  ftimulus  or 
irritation  in  the  head  and  other  parts  of  the  body, 
joined  with  darknefs,  promote  and  haften  the  fore- 
mentioned  fteps  of  fleep,  and  render  it  more  quiet  or 
profound. 

DLXXXII.  Again,  it  is  obfervable,  that  a variety  of 
caufes,  which  weaken  the  powers,  incline  to  and  in- 
creafe  fleep  ; fuch  as  great  lofles  of  blood  from  any 
caufe,  bleeding  from  a vein,  the  ufe  of  cooling  medi- 
cines or  thofe  prepared  from  the  poppy,  and  cold  of  the 
external  air ; to  which  add,  fuch  as  call  off  the  quan- 
tity of  blood  flowing  to  the  head,  as  warm-bathing  of 
the  feet,  a plentiful  ingeftion  of  food  into  the  ftomach, 
which  is  found  to  produce  fleep  in  all  kinds  of  a-r 
i]iimals. 
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DLVIII.  On  the  contrary,  again,  there  are  various 
hot  medicines  which  induce  fleep,  by  exciting  a greater 
afflux  of  blood  to  the  brain  ; fuch  as  wine,  alcohol,  or 
vinous  fpirits  of  all  forts,  but  more  efpecially  when  re- 
folved  into  vapour ; opium,  hyofeyamus,  the  indige- 
fliblc  particles  of  our  aliments  ; to  which  add,  acute 
and  malignant  fevers  of  various  kinds,  or  clfe  fuch 
things  as  retard  the  return  of  the  venous  blood,  as  fat- 
nefs.  All  thefe  caufes  feem  to  concur  in  this,  that  the 
blood  being  collecled  in  the  head,  comprefles  the  brain, 
fo  as,  in  a degree,  to  intercept  the  courfe  of  the  fpirits 
from  thence  into  the  nerves. 

DLXXXIV.  But  likewife  mechanical  caufes  produce 
a fleepinefs ; namely,  a comprelTurc  of  the  dura  mater 
and  brain,  whether  from  extravafated  blood,  a depref- 
fed  part  of  fome  bone,  or  a collection  of  ferous  water 
within  the  ventricles  of  the  brain  itfelf. 

DLXXXV,  Sleep,  therefore,  arifes  either  from  a 
firnple  deficiency  of  the  quantity  and  mobility  of  the 
fpirits,  or  a compreffure  of  the  nerves ; but  always  from 
a more  difficult  motion  of  the  fpirits  through  the  brain. 

DLXXXVI.  This  theory  is  likewife  confirmed  by 
the  caufes  of  vigilance;  for  all  thofe  things  prevent  fleep 
which  produce  plenty  of  fpirits  ; more  efpecially  w’arm 
aromatic  drinks,  which  fend  plenty  of  minute  Simula- 
ting particles  to  the  head,  by  which  the  motion  or  courfe 
of  the  blood  is  moderately  quickened  through  the  brain; 
and,  being  at  the  fame  time  more  dilated,  makes  a lar- 
ger fecretion  of  fpirits  in  a given  time. 

DLXXXVII.  Sleep,  again,  is  hindered  by  cares  of 
the  mind,  meditation,  ftudy,  and  paffions  of  affronger 
degree,  with  pains  of  the  body  and  mind ; all  which 
hinder  the  fpirits  from  relting  in  the  common  fenfory, 
or  urge  them  fo  as  to  prevent  the  nerves  from  collap- 
fmg.  Therefore,  as  the  former  increafe  the  quantity 
of  the  fpirits,  thefe  caufes  increafe  their  motion.  And 
therefore,  again,  the  fame  conclufions  are  to  be  made 
from  hence  as  before  (DLXXXV.);  namely,  that  the 
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nature  of  fleep  lies  in  a collapfing  of  the  nerves  which 
go  out  from  the  common  fenfory. 

DLXXXVllI.  If  it  be  inquired,  Whether  the  feat  of 
fleep.  be  not  in  the  ventricles  of  the  brain  ? vve  anfwer, 
that  it  is  not  confident  with  the  ample  bounds  or  domi- 
nions of  fleep,  which  extends  irfelf  even  to  fuch  ani- 
mals as  have  no  ventricles  in  the  brain.  Whether  do  the 
vital  actions  continue  to  be  carried  on  in  fleep,  as  it  is 
only  an  afledtion  of  the  brain  independent  of  the  cere- 
bellum ? and  what  may  be  the  caufe  of  this  difference, 
by  which  the  animal  ofKces  reft  in  fleep,  while  the  vital 
operations  are  continued  ? We  know  not  of  any  other 
reafons,  befides  thofe  before  given,  that  the  vital  mo- 
tions are  perpetually  ftimulated  into  adtion,  from  the 
caufes  urging  a neceffity  of  keeping  them  from  reft: 
(CCCXtll.) 

DLXXXIX.  The  effecl:  of  fleep  is  a moderation  or  a« 
batement  of  all  the  motions  in  the  human  body.  For 
now  the  adlion  of  the  heart  only  remains,  by  which  all 
the  humours  are  fcnt  through  the  veffels,  at  the  fame 
time  that  all  the  mufcles  and  perception  of  the  nerves, 
with  the  paffions  of  the  mind  and  voluntary  motions,  are 
difeontinued  ; by  which,  independently  of  the  heart, 
the  courfe  of  the  fpirits  w'as  quickened,  fo  as  to  caufe 
wakefulnefs  (DLXV.  CCCCXVII.)  Thus  the  heart, 
is  gradually  reftored  from  its  quick  and  almoft  feverifli 
pulfation,  to  the  flow  and  calm  condition  in  which 
we  find  it  in  the  morning ; the  breathing  in  fleep  be- 
comes flower  and  fmaller,  the  periftaltic  motion  of 
the  ffomach  and  inteftines,  the  digeftion  of  the  ali- 
ments, the  fenfe  of  hunger,  and  the  progreflioh  of  the 
faeces,  are  all  diminiflied  j at  the  fame  time,  the  thin- 
ner juices  move  more  flowly  on,  while  the  more  grofs 
and  fluggifh  are  colledted  together,  and  the  fat  being 
poured  out  is  accumulated  in  the  cellular  fubftance  ; the 
vifeid  albuminous  humour,  for  the  nourifhment  of  parts, 
adheres  more  plentifully  to  all  Tides  of  the  fibres  and 
fmall  veffels ; the  confumption  of  the  fpirits,  the  attri- 
tion of  the  blood,  and  the  quantity  of  perfpiration,  are 

all 
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all  dimininied.  Thus,  while  the  quantity  of  the  ner- 
vous fpirits  continues  to  be  fecreted,  wdth  a lefs  con- 
fumption,  it  is  by  degrees  accumulated  in  the  brain,  lb 
as  to  diftend  and  fill  the  collapfed  nerves,  that,  both 
in  the  internal  and  external  organs,  return  to  ac- 
tion by  the  approach  of  fome  fmall  ftirnulus,  by  which 
they  are  reftorcd  to  vigilance.  Sleep,  continued  for 
too  great  a length  of  time,  difpofes  to  all  the  difor- 
ders  that  attend  a flow  circulation,  to  fatnefs,  drowfi- 
nefs,  weaknefs,  and  cachexies ; and  is,  at  the  fame 
time,  highly  detrimental  to  the  memory. 

DXC.  From  whence  does  yawning  attend  thofe  that 
are  about  to  go  to  Deep  ? We  anfwer.  To  promote  the 
paflfage  of  the  blood  through  the  lungs,  which  is  now 
llower.  Whence  the  ft  retching  of  the  limbs  ? *To  in- 
creafe  the  motion  of  the  fpirits,  that  they  may  over- 
balance the  natural  contradionof  the  mufcles,  by  which 
all  the  limbs  are  drawn  into  a moderate  degree  of  con- 
tradlion.  If  it  be  demanded.  From  whence  came  the 
unjuft  opinion,  which  has  been  fo  well  received,  that 
the  motion  of  the  heart  becomes  ftronger  in  fleep,  and 
the  perfpiration  more  plentiful  ? we  anfwer.  That  the 
miftake  arofe  from  the  increafed  heat  arifing  from  the 
bed-cloaths,  by  which  the  perfpirable  matter  being  con- 
fined, every  where  conduces  to  warm,  foften,  and  re- 
lax the  Ikin.  But  any  one  that  fleeps  in  his  ufual  gar- 
ments grows  colder  ; and  animals  which  fleep  for  a long 
feafon  together  grow  cold  externally  to  the  higheft  de- 
gree, as  field-mice  and  hedge-hogs.  From  whence  is 
it  that  all  animals  grow  fleepy  after  taking  food  ? Not 
from  a compreflTure  of  the  aorta,  or  from  a repletion 
of  the  head  with  blood  ; for -even  5>^imals  which  have 
fcarce  any  brain  fleep  after  food.  ’htther  or  not  do 
the  indigeftible  particles  of  onr  V'l 'ents,  by  pafling 
lefs  eafiiy  through  the  brain,  atv  'pre^Ting  its  me- 
dulla, produce  fleep  of  a lefs  ben  gv  k no  ? Whether 
or  not  is  there  a perpetual  dream.  ,g.  c a.v  £■  be  infe- 
parable  from  fleep  ? and  whether  : ’ , cc  r -tural,  fo  hat 
the  mind  never  ceafes  to  be  vr  .hcut  ifiougat,  as  a con- 
2 fequence 
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fequence  following  from  fenfation?  We  anfwer.  This 
does  not  feem  to  be  the  true  flate  of  nature  ; for  dreams 
we  judge  to  be  rather  referable  to  difeafe,  or  to  fome  fti- 
mulating  caufe  that  interrupts  the  perfefl  reft  of  the  fen- 
forium.  Hence  that  deep  refreihes  moft  in  which  there 
are  no  dreams,  or  at  leaft  that  in  which  we  have  no  re- 
membrance of  any.  Hence  they  are  generally  wanting 
in  the  firft  lleep,  at  which  time  the  fpirits  are  moft  ex- 
haufted,  and  return  in  the  morning  when  thefe  are  in 
fome  meafure  repaired.  Hence  we  fee,  that  intenfe 
cares  of  the  mind,  or  the  ftrong  imprefiion  of  fome  vio- 
lent idea  received  in  the  memory,  hard  indigeftible 
food  abounding  in  its  quantity,  with  any  uneafy  po- 
fture  of  the  body,  are  the  moft  ufual  cauies  that  excite 
dreams  j for  they  are  ufualiy  generated  by  fome  fenfa- 
tion which,  by  the  law  of  affociation  of  ideas,  joins 
with  itfelf  a whole  colle^bion  of  fpecies  having  an  affinity 
with  that  one. 

CHAP.  XIX. 

Of  Mastication,  Saliva,' and  Deglutition. 

DXCI.  ^^UCH  hard  and  tough  foods  as  confift  of 
long  parallel  fibres,  or  are  covered  with  a 
bony  fhell  or  cartilaginous  ikin,  generally  require  ma- 
ftication,  to  divide  them  into  lefs  cohering  parts,  that 
they  may  more  eafily  yield  their  nouriffiment  to  the  dif- 
folving  powers  of  the  ftomach.  The  more  diligently 
they  are  fubdivided  in  the  mouth,  the  more  reliffiing 
and  agreeable  they  become  to  the  ftomach ; the  nearer 
they  approach  to  the  nature  of  a fluid,  and  the  more 
eafily  are  they  digefted  or  affimilated. 

DXCII.  Therefore  moft  animals  are  provided  with 
teeth,  extremely  hard,  with  a root  that  is  indeed  bony 
and  hollow  ; fince  it  receives,  through  a fmall  hole  in 
the  tip  or  point  of  each  fang,  little  blood-veflTels,  and  a 
nerve,  which  go  to  form  its  internal  periofteum 

and 
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and  this  whole  root,  being  fixed  into  a focket  of  the 
jaw  conformable  to  itfelf,  is,  in  the  upper  part  towards 
its  crown,  ftrongly  furrounded  and  tied  down  by  the 
adhering  gum.  But  the  crown,  or  upper  part  of  the 
tooth,  placed  above  the  gums,  is  not  bony ; but  a pe- 
culiar fort  of  enamel,  of  a harder,  denfer  fubftance, 
and  almoft  of  a glafly  texture,  compofed  of  flraight  fi- 
bres vertical  with  its  root,  and  running  together  to- 
wards the  middle.  This  laft  portion  of  the  tooth,  having 
neither  periofteum  nor  veffels,  perpetually  grinds  away, 
and  is  as  often  repaired  again  by  a kind  of  petrifying 
juice,  that  afcends  or  fibres  from  the  cells  of  the  root  ; 
by  which  mechanifin  they  are  therefore  fupplied  with 
a great  degree  of  hardnefs,  very  fit  to  overcome  that  of 
other  bodies,  and  to  grind  the  food  with  their  unequal 
furfaces. 

DXCIII.  As  the  materials  of  our  food  are  various  in 
their  texture  and  firmnefs,  nature  has  accordingly 
made  our  teeth  varioufly  figured.  In  us,  the  anterior 
or  incifive  teeth  are  four  in  each  jaw,  weaker  than  the 
reft,  and  fixed  by  a fingle  root,  upon  which  ftands  a 

crown 


than  the  teeth,  both  with  regard  to  their  rife,  flrufliire,  and  chan- 
ges, and  their  diverfity  in  different  animals,  ufe,  and  difeafes.  A 
few  remarks  remain,  which  have  cfcaped  the  induftry  of  Janck, 
Albinus,  and  the  celebrated  Hunter,  and  which  future  experience 
may  fuggett.  I rtiall  add  a few.  The  teeth  which  firft  appear  ; I 
mean  the  four  incifores  of  both  jaws,  the  two  canini  and  the  four 
molares,  lie  hid  in  a canal  or  capfule,  fupplied  with  an  artery  and 
vein  : thefe  run  the  whole  length  of  the  canal  ; in  the  lower  jaw 
below  the  teeth,  in  the  upper  above  them  ; and  every  tooth  fends 
off  33  many  branches  as  it  has  roots.  All  thefe  veffels  are  diilributed 
through  a membrane  which  encompaffes  the  fhooting  tooth.  The 
veffels  retain  the  fame  trunk ; although,  the  tooth  being  fenfibly 
formed,  the  prolonged  root  at  length  leaves  a fmall  hole,  which 
the  plexus  of  the  tooth's  artery,  vein,  and  nerve  enters.  Any  tooth 
which  is  about  to  come  out  is  inclofed  in  its  own  membranous  fack, 
elegantly  fet  with  veffels  ; which  net-work,  in  my  preparations,  I 
cannot  but  admire,  forming  its  internal  and  external  pcriollcum. 
The  moll  tender  nervous  filaments  enter  the  fame  fac  with  the  vef- 
fels,, and  terminate  in  the  cellular  fubftance,  leaving  no  vifible  proof 
that  the  aeives  are  iatergv'sed  with  the  offeous  fubilance. 
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crown  inwardly  concave,  outwardly  convex,  and  ter- 
minated by  a gradual  extenuation,  like  a wedge  or 
chifel,  with  a redilineal  edge.  The  office  of  thefe  is 
only,  in  the  fofter  foodsj  to  cut  thofe  which  are  tougher 
than  the  reft  into  fmaller  portions ; fuch  as  the  fibres 
and  membranes  of  animals  and  vegetables,  with  the 
brittle  feeds  and  kernels  of  fruits. 

DXCIV.  The  fecond  fpecies  is  the  canine  teeth,  which 
are  two  only  in  each  jaw,  fixed  by  a longer  and  ftronger, 
but  fingle  root ; from  whence  their  crown  is  extenua- 
ated  into  a cone.  Thefe  lacerate  tough  aliments,  and 
hold  fall  fuch  as  require  a longer  triture  by  the  grind- 
ers. 

DXCV.  The  third  order  of  the  teeth  is  that  of  the 
molares,  which  in  general  are  compofed  of  feveral  rootSj 
with  a quadrangular  crown,  fomewhat  flat  furfacedj 
but  more  or  lefs  divided  by  rocky  afperities.  The  two 
foremoft  of  thefe  are  weaker  than  the  reft,  inferred  by 
two,  or  often  but  one  root,  with  the  furface  of  their 
crown  parted  into  two  ; but  the  three  pofterior  grind- 
ers are  larger,  fixed  by  three,  four,  and  fometimes 
five  roots,  but  terminated  in  their  crown  by  only  one 
furface,  fomewhat  fquare  and  flat,  but  lefs  in  the  lower 
than  upper  jaw,  and  is  fubdivided  into  a number  of 
eminences  correfponding  to  that  of  their  roots.  Be- 
twixt thefe  teeth,  the  moft  compafl  or  bony  foods  are 
interpofed  and  broke,  as  the  more  tough  and  hard  are 
ground  fmaller,  while  the  lower  teeth  are  urged  ob- 
liquely and  laterally  againft  the  moveable  upper  ones ; 
and  thefe  are  the  teeth  which  perform  principally  what 
we  are  to  expeft  from  maftication  of  food. 

DXCVI.  That  the  teeth  might  break  or  grind  the’ 
food  with  due  ftrength  and  firmnefs,  the  uppermoftare 
fixed  into  the  fockets  of  the  immoveable  upper  jaw,  as 
the  lower  ones  are  into  the  lower  moveable  jaw,  which 
is  a fingle  bone,  and  fo  joined  with  the  temporals,  that 
it  may  be  drawn  down  from  the  upper  jaws,  and  pulled 
up  againft  them  with  a great  force ; and  may  be  mo- 
ved laterally  to  the  right  or  left,  forward  and  back- 

VoL.II.  E ward. 
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ward.  Thofe  various  motions  of  the  lower  jaw  depend 
upon  the  articulation  of  its  oval  heads,  in  which  the 
lateral  parts  of  the  jaw  terminate,  convex  or  higheft  in 
the  middle,  and  received  betwixt  the  oblique  protu- 
berances of  the  temporal  bones,  in  a (hallow  excava- 
tion, at  the  root  of  the  jugal  procefs,  deeper  in  its  mid- 
dle ; and  increafed  by  a little  excavation  of  the  fame 
kind  before  the  auditory  paffage,  from  which  it  is  fe- 
parated  by  a peculiar  filfure.  This  joint  has  the  freer 
liberty  in  moving,  and  its  incruflated  cartilages  have  a 
longer  duration,  by  the  interpofition  of  a fmall  cartila- 
ginous plate,  betwixt  the  condyle  of  the  jaw  and  tu- 
bercle of  the  temporal  bone ; concave  in  its  middle 
above  and  below,  with  rifmg  fides,  which  furround  the 
tubercle  of  the  temporal  bone  upward,  the  condyle  of 
the  jaw  downward,  and  correfponds  to  the  adjacent 
inequalities. 

DXCVII.  The  mufcles  moving  the  lower  jaw,  which 
are  weak  in  man,  but  very  ftrong  in  brute  animals,  are 
the  te7nporalis  and  elevator,  arifing  from  a large  part 
of  the  fide  of  the  fkuH,  and  from  the  outward  tendi- 
nous expanfion  of  it  the  ffellated  fibres  run  tpgether 
into  a tendon  fixed  to  the  fharp  procefs  of  the  jaw  ; 
the  maUeter  elevator,  having  two  or  three  diflincl  parts 
or  lefs  mufcles,  defcends  from  the  os  jugalis  and  mar- 
gin of  the  upper  jaw  backward  into  the  angle  of  the 
lower  jaw.  Both  thefe  act  in  concert ; but  the  tem- 
poral mufcle  brings  the  jaw  more  backwards,  and  the 
maffeter  forwards.  The  ptery^cideus  internus  defcends 
from  the  pterygoide  folia,  and  from  the  palate  bone  and 
root  of  the  little  pterygoidal  hook,  with  the  internal 
wing,  into  the  angle  of  the  lower  jaw,  which  it  elevates 
or  draws  to  one  fide  or  the  other  alternately.  The 
pterygoideus  externus  has  a double  prigin  ; one  tranf- 
verfe  from  the  inner  wing  and  adjacent  bone  of  the  pa- 
late, with  the  pofterior  convexity  of  the  upper  jaw  : the 
other,  defcending,  arifes  from  the  hollow  temporal 
part  of  the  great  wing  of  the  fphenoidcs  j thence  it  pro- 
ceeds 
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ceeds  backward  and  downward  into  the  outer  part  of 
the  condyle  of  the  lower  jaw,  which  it  moves  laterally;^ 
and  draws  forward  before  the  upper  jaw. 

DXCVIII.  The  lower  jaw  is  depreifed,  fo  as  to  open 
the  mouth  by  the  digaftric  or  biventer  mufcle,  arifing 
from  an  hollow  of  the  maxillary  bone  ; from  whence 
defcending,  its  middle  tendon  is  tied  by  a firm  cellular 
fubftance  of  a tendinous  nature  to  the  os  hyoides ; and 
being  likewife  connefted  to  the  mylohyoideus,  and 
then  palling  through  the  divided  fibres  of  the  ftylo- 
hyoideus,  it  is  increafed  by  another  flefliy  belly,  in- 
ferred at  the  fymphyfis  of  the  two  halves  of  the  lower 
jaw,  within  the  chin.  Moreover,  the  mouth  may  be 
partly  opened  by  all  the  other  lower  mufcles  of  the  jaw, 
os  hyoides,  and  the  larynx,  as  the  geniohyoideus,  genio- 
glolfus,  fternohyoideus,  llernothyroideus,  coracohyoi- 
deus,  and  latiffimus  colli;  although  the  latter  rather 
draws  the  Ikin  of  the  neck  and  face  downward  than  the 
jaw  itfelf.  The  geniohyoideus  and  digaftric  mufcles 
have  a power  of  drawing  the  jaw  backwards. 

DXCIX.  The  lower  jaw  is  elevated  with  a great  forccj 
fo  as  to  divide  the  food  by  the  preffure  of  the  upper 
and  lower  teeth  againft  each  other,  by  the  adlion  of  the 
temporal  maffeter,  and  internal  pterygoide  mufcles ; 
the  contraflion  of  which  appears  by  experiments  to  be 
■Very  powerful,  and  fufficient  to  raife  feveral  hundred 
■weight.  The  lateral  and  circular  motions  of  the  jaw 
•upon  one  of  its  immoveable  condyles  are  performed  by 
the  external  and  internal  pterygoidei,  acting  either  alone 
or  together  with  the  former.  Thus  the  food  is  cut,  la- 
cerated, and  ground  to  pieces ; and  if  the  maftication 
be  continued  diligently,  it  is  together  with  the  liquors 
of  the  mouth,  reduced  into  a kind  of  pulp. 

DC.  The  fore-part  of  the  teeth  is  covered  With  a 
cutaneous  and  fleftiy  fack,  which  is  every  where  pro- 
duced fr.om  the  integuments  of  the  face  ; and  makes  a 
hollow,  in  which  both  rows  of  teeth  are  Ihut  up.  The 
fides  are  called  the  cheeks^  the  middle  parts  the  lips. 
From  this  cavity  there  lies  a palFage,  betwixt  the  teeth. 
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into  the  mouth ; which  on  the  upper  part  is  bounded 
by  the  bony  and  foft  palate,  underneath  by  the  flefliy 
parts  lying  under  the  tongue,  and  on  the  fore-part  by 
the  teeth.  On  the  back  part  it  opens  between  the  foft 
palate  and  tongue  into  the  fauces.  The  tongue  di- 
vides the  cavity  of  the  mouth  in  the  middle,  and  is  eafily 
moveable  to  every  part  of  it. 

DCI.  I'uring  the  trituration  of  the  food  in  the 
mouth,  there  is  continually  poured  into  it  a large  quan- 
tity of  a watery  clear  liquor,  evaporable  or  infipid,  or 
at  lealt  but  very  little  faline,  and  containing  but  little 
earth  ; neither  acid  nor  alkaline,  although  from  thence 
may  be  obtained  a very  fmall  portion  of  Uxivial  fait ; or 
which  there  are  numerous  fprings  in  the  neighbour- 
hood. A large  quantity  of  this  faliva  is  feparated  by 
numberlefs  fmall  glandules  of  the  lips  and  cheeks,  of 
an  oval  figure,  and  fqme  larger  ones  which  are  placed 
round  the  mouth  of  the  duel  of  the  parotid  gland;  and 
laftly,  the  pores  of  the  hard  palate  pour  out  this  liquor, 
which  they  fecrete,  through  a little  fiiort  duel  and  hole. 
The  juice  poured  out  from  the  exhaling  velfcls  of  the 
tongue,  mouth,  and  cheeks,  is  of  the  like  kind,  or  ra- 
ther more  watery.  As  for  the  duclus  incifivus,  we  are 
now  fufficiently  certain  that  it  is  blind,  or  difeharges 
nothing  into  the  mouth,  only  gives  paffage  to  an  artery 
from  that  of  the  palate  into  the  nares. 

DCII.  The  faliva  is  a watery  liquor,  with  a moderate 
quantity  of  fait,  partly  lixivia!,  and  partly  culinary; 
with  fome  oil  and  earth,  diffipable  by  the  fire;  with 
fcarce  any  tafie,  unlefs  given  to  it  by  difeafe  or  famine. 
The  quantity  produced  is  very  confiderable,  as  twelve 
ounces  have  been  known  to  flow  out  from  wounds  in 
thofe  parts  in  the  fpace  of  an  hour.  By  good-mannered 
people  it  is  for  the  moll  part  fwaliowed  ; and  ufefully, 
as  it  cannot  be  thrown  away  'without  hurting  the  di- 
gellion. 

DCIII.  But  the  falival  glands  efpecially  fupply  the 
watery  humour  called  after  their  own  name.  Of  thefe 
the  principal  is  the  parotid,  filling  up  a large  interval 

be- 
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betwixt  the  auditory  paffage  and  the  lower  jaw,  to 
which  it  is  immediately  contiguous  in  the  part  unco- 
vered and  to  the  maifeter.  It  is  a conglomerate  gland, 
made  up  of  round  or  grape-like  clufters,  connected  by 
the  cellular  fubftance;  which  lad,  being  denfified  and 
reticulated,  forms  an  almoft  tendinous  covering  that 
furrounds  and  conne£ls  the  whole  gland.  Its  du£l  is 
white,  vafcular,  and  capacious,  afcending  from  the 
bottom  of  the  gland  to  the  os  jugale,  from  whence  it 
is  tranfverfely  inclined,  and  takes  in  by  the  way  a fmall 
du£l  of  a folitary  glandule  on  the  top  of  the  malTeter, 
or  elfe  lodged  diftinft,  or  continued  upon  the  parotid 
itfelf,  and  is  rarely  double  ; after  this  the  dudl,  bend- 
ing round  the  convex  edge  of  the  rnaffeter,  opens  with 
an  oblique  or  cut  aperture,  without  a papilla,  through 
the  departing  fibres  of  the  buccinator  mufcle,  in  the 
midft  of  many  little  glandules  of  the  cheek.  The  bulk 
of  this  gland,  and  the  number  of  its  arteries,  make  it 
the  chief  fpring  from  whence  the  faliva  flows. 

DCIV.  Another  fmall  gland,  adjacent  to  the  paro- 
tid, but  twice  as  little,  compofed  of  fofter  and  larger 
kernels,  connected  by  the  like  cellular  membrane,  is, 
from  its  fituation  at  the  lower  angle  of  the  jaw,  called 
maxillary;  being  in  part  terminated  only  by  the  Ikin, 
but  in  part  fends  off  an  apendix  over  the  mylo-hyoide 
mufcle  ; which,  following  the  long  hollow  fide  of  the 
lower  jaw,  of  a granular  fabric,  is  fpread  under  the 
membrane  of  the  mouth,  by  the  name  of  fublingualis. 
From  the  larger  maxillary,  together  with  this  appen- 
dix, a du£t  paffes  out,  which,  being  a long  way  co- 
vered in  its  middle  part  by  the  fublingualis,  receives 
one,  two,  or  three  branches ; by  whofe  infertion  being 
increafed,  it  opens  into  a projecting  membranous  cy- 
linder under  the  bridle  of  the  tongue.  But  other  fmall 
and  fliort  duCls  from  the  fublingual  gland,  from  the 
number  of  three,  four,  or  more,  to  twenty,  with 
fhort  little  duCts  and  points  in  the  line  continued  back- 
wards from  the  fmall  frenum,  perforate  the  edge  of 
the  tongue,  and  fecrete  faliva.  There  are  fome  in- 
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fiances  where  the  larger  anterior  branch  of  the  duel 
of  the  appendix,  which  ufually  joins  itfelf  to  the  maxil- 
lary gland,  goes  on  fingle,  parallel,  and  opens  by  it- 
felf. Other  glands  alfo,  fimilar  to  thofe  of  the  cheeks, 
which  likewife  may  be  reckoned  among  the  fublin- 
gual-ones,  by  their  proper  duds  perforate  the  mem- 
brane of  the  mouth  where  it  departs  from  the  tongue. 
Various  other  falival  duds  have  been  publifhed  by  dif- 
ferent profeffors,  which  are  not  confirmed  by  ana- 
tomy. 

DCV.  The  Creator  has  wifely  provided,  that,  by  the 
motion  of  the  jaw  in  maftication,  the  falival  glands  (hall 
be  comprefled  by  perfed  neceflity,  fo  as  to  difeharge 
their  juices  into  the  mouth  in  greater  plenty.  For, 
when  the  mouth  is  opened,  the  maxillary  gland,  being 
preffed  by  the  digaftric  and  mylo-hyoideus,  throws 
forth  a fountain  of  faliva;  the  maffeter  when  fwclled 
preffes  the  parotid  gland,  as  does  alfo  the  cutaneous 
mufcle  of  the  neck  which  lies  over  it : and  it  is  this 
mufcular  preflure  that  excites  the  appetite,  and  pours 
the  faliva  into  the  mouth. 

DCVl.  The  food  therefore,  being  in  this  manner 
ground  betwixt  the  teeth,  and  intermixed  with  the  wa- 
tery faliva  and  air,  is  broken  dowm  into  a foft  juicy 
pulp,  pliable  into  any  figure,  and  replete  with  elafiic 
air,  which  by  the  adion  of  the  latter  undergoes  a far- 
ther difl'olution,  by  the  warmth  of  the  parts  exciting 
the  elafticity  of  the  air  to  expand  and  burft  afunder  the 
confining  particles  of  the  food,  betwixt  which  it  is  in- 
cluded. In  this  ad  of  maftication,  the  oily,  aqueous 
and  faline  parts  of  the  food  are  intermixed  the  one  with 
the  other ; the  fmell  atid  tafie  of  different  ingredients 
are  loft  in  one,  w'hich  by  the  dilution  of  the  faline  parts 
with  faliva  renders  the  food  flavourable : but  fuch  par- 
ticles as  are  more  volatile  and  penetrating,  being  di- 
redly  abforbed  by  the  bibulous  veflels  of  the  tongue  and 
cheeks,  enter  firaight  into  the  blood-velfels  and  nerves, 
I'o  as  to  caufe  an  immediate  recruit  of  the  faculties. 

DCVIL  But  the  motions  w hicb  are  necefi'ary  for  turn- 
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ing  round  the  food,  applying  it  to  the  teeth,  and  con- 
veying it  through  the  different  parts  of  the  mouth  in 
maftication,  are  adminiftered  by  the  tongue,  cheeks, 
and  lips.  And  firfl,  the  tongue  being  expanded  fo  as 
to  form  a fmall  concavity  in  in  its  back,  or  furface,  takes 
up  the  food  thus  prepared,  and  conveys  the  charge  by 
its  moving  powers  (CCCCL.)  to  the  parts  for  which  it 
is  dcfigned.  At  one  time  the  tongue,  rendered  narrow 
by  lateral  contraftion,  fearches  every  part  of  the  mouth 
with  its  tip,  and  turns  out  the  latent  food  into  a heap 
on  its  common  concavity.  At  another  time,  applying 
its  extremity  to  the  fore-teeth,  and  raifing  itfelf  up  fuc- 
ceffively,  it  draws  from  the  cavity  of  the  mouth  the 
fluids  or  chewed  aliments,  and  conveys  them  to  the 
fauces  or  back  part  of  the  mouth  behind  the  teeth. 

DCVIll.  But  thefe  motions  of  the  tongue  are  likewife 
governed  by  the  mufcles  and  membranes,  largely  in- 
ierted  into  the  os  hyoides,  the  bafis  of  which  is  inter- 
nally concave ; from  whence  are  extended  horns  late- 
rally and  outwards,  terminated  by  more  protuberant 
heads,  and  completed  with  little  oval  cornices ; and 
this  bone  being  drawn  down  by  its  refpeftive  mufcles, 
deprefles  the  tongue  at  the  fame  time,  and  the  lower 
jaw  likewife,  if  the  mufcles  of  that  be  relaxed.  Thefe 
powers  are  the  flernohyoideus,  but  arifing  alfo  in  part 
from  the  clavicle,  extenuated  upwards,  and  flriped  with 
tendinous  lines  ; the  Jlernothyroideus,  arifing  as  the  for- 
mer, and  broader  from  the  upper  rib  ; which  mufcle, 
depreffing  the  cartilage  to'  which  it  is  inferted,  is  under 
a neceflity  of  pulling  down  the  os  hyoides^  to  which  it  is 
joined;  this  is  partly  intermixed  with  the  hyothyroideus 
and  thyreo-pharyngeus,  and  every  where  confufed  with 
the  fternohyoideus.  Next  the  coracohyoideus,  arifing 
from  the  upper  and  fliorter  fide  of  the  fcapula,  near  its 
notch,  afeends  obliquely,  and  at  the  croffing  the  jugu- 
lar vein  changes  into  a tendon  ; from  whence  the  other 
belly  of  the  mufcle  afeends  dired  to  its  infertion  into 
the  os  hyoides,  which  it  deprefles,  being  every  where 
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confounded  with  the  fternohyoideus.  The  hycthyroideus 
is  determined  by  the  former  mufcles. 

DCIX.  The  other  powers  which  elevate  the  os  hyoi- 
des,  together  with  the  tongue,  are  its  ffyloglojfus  mufcle, 
fuflained  by  a peculiar  ligament  of  the  upper  jaw. 
The  Jlylohyoideus ^ a weak  muicle,  often  fplit  for  paffage 
of  the  biventer,  and  again  united  into  one  portion, 
after  adhering  to  the  tendinoys  expanfion  of  the  biven- 
ter, is  inferted,  together  with  its  fellow,  into  the  angle  of 
the  bafis,  and  often  into  the  horn  of  the  os  hyoides:  the 
' fecond  ftylohyoideus,  when  it  is  prefent,  refembles  the 
former,  behind  which  it  is  placed ; arifmg  from  the  tip 
of  the  flylcide  procefs,  it  is  inferted  into  the  fmall  ofla 
triticea,  and  anfw^ers  the  purpofe  of  a ligament  to  fuffain 
the  os  hyoides.  All  thefe  mufcles  draw  the  tongue, 
back,  but  laterally  they  elevate  it.  The  jnybhyo'tdeus, 
arifing  from  the  wT.ole  length  of  the  jaw,  running  into 
one  whith  its  companion,  elevates  the  tongue,  and  fixes 
it  in  making  various  motions,  or  in  like  manner  de- 
preffes  thejaw.  geniohyoidcus^  being  a cou. panion 

of  the  geniogloffus,  pulls  the  tongue  forward  out  of  the 
mouth. 

DCX.  But,  moreover,  the  mufcles  of  the  cheeks 
varioufly  move  and  prefs  the  food  in  the  mouth.  Others 
move  it  from  the  cavity  of  the  cheeks  into  the  inner 
cavity  of  the  mouth  behind  the  teeth,  as  we  fee  in  the 
buccinator  when  the  mouth  is  fhut.  Others  open  the 
mouth  for  receiving  the  food  ; fuch  as  the  double-headed 
proper  elevator  of  the  upper  lip,  and  the  elevator  which 
is  partly  common  ; to  which  add,  the  zygomaticus,  up- 
per and  lower;  the  riforius,  triangularis  menti,  and  the 
depreflbr  proper  to  the  angle  of  the  mouth ; which 
arifing  from  an  excavation  on  each  fide,  near  the  focket 
of  the  canine  tooth,  are  inferted  into  the  orbicularis  of 
the  lips,  Others,  again,  clofe  the  lips,  that  the  food 
received  may  not  return  out  of  the  mouth  ; fuch  as  the 
orbicularis  of  each  lip,  the  proper  deprelTor  of  the  up- 
per lip,  and  the  proper  elevator  of  the  low^er  lip,  and 
that  which  ferves  in  common  for  the  elevation  of  both. 
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Of  thefe,  more  particular  defcriptions  may  be  had  from 
profefled  fyftems  of  anatomy. 

DCXI.  By  thefe  means  the  food,  ground  and  mixed 
with  the  faliva  into  a foft  pulp,  colleded  from  all  parts 
of  the  mouth  By  the  tongue  into  the  arched  fpace  be- 
twixt the‘ teeth,  is  afterward,  by  the  expantion  and  fuc- 
ceffive  preffnre  of  the  tongue,  conveyed  backward  be- 
hind the  teeth  ; and,  in  this  adlion,  the  tongue  is  ex- 
panded by  the  ceratogloffi  and  geniogloffi,  and  rendered 
a little  concave  by  the  ftyloglolius.  And  from  thence 
it  is  next  conveyed  into  the  fauces. 

DCXII.  For  the  tongue  being  raifedby  the  ftyloglofii, 
and  broadly  applied  to  the  palate,  firft  by  its  apex,  then 
alfo  infenfibly  by  its  poflerior  extremity,  prefles  the  food 
fucceffively  towards  the  fauces,  which  at  that  time  only 
afford  an  open  paffage.  After  this,  the  thick  root  and 
back  part  of  the  tongue  itfelf,  by  the  forementioned 
mufcles,  and  by  the  flylohyoidei  and  biventers  carried 
backward,  prefles  down  the  epiglottis,  which  (lands  up 
behind  the  tongue,  conneded  therewith  by  numerous 
membranes,  and  perhaps  by  fome  mufcular  fibres.  At 
the  fame  time,  the  mufcles  elevating  the  pharynx  all 
ad  together ; fuch  as  the  biventer,  geniohyoides,  ge- 
niogloflfus,  flylohyoideus,  flylogloflus,  ftylopharyngeus, 
and  the  other  elevators,  which  now  draw  the  larynx 
upward  and  forward,  that  the  epiglottis,  being  brought 
nearer  to  the  convex  root  of  the  tongue,  may  be  better 
clofed  or  deprefled.  Hence  it  is  neceffary  towards  de- 
glutition for  the  jaws  to  be  clofed,  that  by  this  means 
the  biventer  may  have  a firm  fupport ; and,  together 
with  the  mufcles  already  deferibed,  elevate  the  os  hyoi- 
des.  Thus  the  epiglottis,  being  inverted,  fhuts  up  and 
covers  the  paflage  very  exadly,  into  the  larynx,  over 
which  it  is  extended  like  a bridge  for  the  aliment  to 
pafs  over  into  the  fauces. 

DCXIII.  By  the  pharynx we  underftand  an  ample 

fhape- 

It  is  mod  elegantly  painted  by  Albinus,  Courcelles,  and  San- 
iorinus,  on  the  back  part ; and  by  Camper  internally. 
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fhapelefs  .cavity,  extended  from  the  occipital  bone  be- 
fore the  great  opening  of  the  ikull  downvi'ard,  along  the 
bodies  of  the  cervical  vertebrge,  covered  above  by  the 
middle  cuneiform  bone,  the  opening  of  the  nares,  and 
moveable  velum  of  the  palate,  receiving  the  tongue  and 
larynx  before,  and  continued  into  the  oefophagus  below. 
Its  fides  are  formed  by  the  lower  jaw,  the  cheek,  the 
velum  of  the  palate,  the  pterygoid  procefs,  the  liiliform 
appendix,  the  tongue,  os  hyoides,  and  larger  cartilages 
of  the  larynx.  It  forms  one  foft  membranous  hag, 
outwardly  furrounded  on  all  fides  by  mufcular  fibres. 
Internally  it  is  lined  with  a membrane  continuous  to  the 
cuticle,  like  which  it  is  renewable,  but  more  inoill. 
Outwardly  it  is  joined  to  the  pharynx  with  a good  deal 
of  cellular  fubftance,  more  efpecially  in  its  pofterior  and 
lateral  parts.  By  this  ftrudture  it  becomes  lax  and  di- 
latable, fo  as  to  receive  all  bodies  that  are  prcffed  by 
the  tongue  over  the  larynx. 

DCXIV.  It  is  dilated  in  its  adion  (DCXIl.)  by  the 
powers  ferving  to  its  elevation  ; fuch  as  the  Jlylnpharyn- 
geus,  Ibmetimes  double,  from  the  procefs  of  its  name  ; 
whence  defcending,  it  is  inferted  into  the  membrane  of 
the  larynx,  under  the  os  hyoides,  and  into  the  cartila- 
ginous edge  of  the  defcending  thyreoideus ; alter  which, 
it  is  broadly  fpread  through  the  internal  face  of  the 
pharynx,  together  with  the  following.  The  thyreopala- 
iinus,  being  fpread  in  the  form  of  an  arch  round  the 
moveable  palate,  is  from  thence  extended  downwards 
in  two  columns,  on  each  fide  the  pharynx,  which  form 
a confidcrable  part  of  that  bag,  being  alfo  conneefed 
by  broad  fibres  to  the  thyreoid  cartilage.  J hat  the 
falpingopharyngeus  is  a true  or  diltincl  mufcle,  I am 
ready  to  believe,  rather  from  the  obfervations  of  eminent 
anatomifls,  than  any  of  my  own.  As  to  the  cepbalo- 
pharyngeus,  1 almofl  defpair  of  finding  any,  unlefs.  you 
will  reckon  the  flrong  white  plate  of  the  cellular  fub- 
ftance,  which  furrounds  the  upper  part  of  the  pharynx 
for  a mufcle.  This  bag  clofely  furrounds  and  follows 
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the  drink,  on  each  fide  the  epiglottis,  above  the  larynx, 
that  it  may  from  thence  fall  into  the  cefophagus. 

DCXV.  That  the  aliments  might  not  regurgitate  into 
the  noftrils  at  the  time  when  they  are  preffed  into  the 
dilated  pharynx  (DCXIV.),  a moveable  velum  or  palate 
is  interpofed:  namely,  from  the  bony  palate  anteriorly, 
and  laterally  from  the  pterygoide  wings,  is  continued  a 
moveable  velum,  compounded  of  the  membranes  from 
the  mouth  and  nares,  betwixt  which  membranes  are 
fpread  mufcles  and  glandules  ; being  almoft  of  a fquare 
figure,  and  pendulous  betwixt  the  cavity  of  the  nares 
and  fauces,  in  fuch  a manner,  ihat  they  naturally  leave 
the  former  open,  and  form  a concave  arch  towards  the 
mouth  : and  from  the  middle  of  this  is  extended  a fmall 
portion,  pendulous,  and  of  a conical  Ihape,  before  the 
epiglottis,  replete  with  many  fmall  glands ; which,  from 
its  appearance  in  a difeafed  ftafe,  is  called  uvula.  The 
elevator  of  this  velum,  which  is  firong,  arifes  from  the 
afperities  and  plane  face  of  the  os  petrofum,  behind  the 
fpinal  foramen  ; and  from  a cartilage  of  the  tube  de- 
feending  inward,  does,  with  its  companion,  form  an 
arch,  which  is  moveable  with  the  palate  itfelf,  between 
the  two  plates  of  the  thyreopalatinus  mufcle,  fo  as  to  be 
brought  into  a clofe  contact  with  the  fides  of  the  nares 
and  with  the  tubes,  that  none  of  the  aliment  may  enter 
into  either  of  them.  But  this  elevator  does  not  feem 
to  have  any  confiderable  action  in  fwallowing.  At  this 
time  regurgitation  into  the  noftrils  is  prevented  by  a 
conftriction  of  the  mufcles  of  the  pharynx,  together  with 
a depreffure  of  the  thyreopalatinus,  which  then  mani- 
feftly  draws  the  moveable  velum  downward  and  to- 
wards the  tongue  and  pharynx.  Add  to  thefe,  the  cir- 
ewnflexus  falati  mollis^  which  arifes  a little  more  for- 
ward from  the  fame  cuneiform  bone,  from  the  internal 
fide  of  its  wings,  and  from  the  inner  wing,  with  the 
cartilaginous  end  of  the  tube,  broad ; and  then,  palling 
through  a notch  of  the  pterygoide  hook,  changes  its 
direftion,  and  afeends  with  a radiated  tendon  through 
the  upper  membrane  that  covers  the  velum  of  the  pa- 
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late,  joins  with  its  fellow,  fpreads  over  the  other  mufcles, 
and  adheres  to  the  edge  of  the  palate  bone.  This  is 
able  bofh  to  open  the  tube,  and  to  prefs  down  the 
moveable  velum  of  the  palate.  Thus  the  pharynx  be- 
ing contradled  like  a fphincter,  drives  down  the  food, 
without  permitting  any  part  to  return  back  into  the  ca- 
vity of  the  nares.  Hence,  when  the  velum  of  the  pa- 
late is  vitiated,  the  aJiments  regurgitate  into  the  noltrils, 
and  a deafnefs  enfues. 

DCXVT.  During  this  endeavour  to  deprefs  the  food 
by  the  pharynx  (L)CXVH,),  the  velum,  drawn  back 
and  expanded,  is  pulled.do\vn  tow'ards  the  tongue,  by 
the  adfion  of  the  palatopharyngei,  and  by  the  circum- 
flex mufcles  of  the  foft  palate.  Tbefe  mufcles,  toge- 
ther with  the  gloflbpalatinus,  (which  laft  is  indeed  weak, 
being  received  into  the  leffer  arch  of  the  fauces,  and 
here  united  with  its  companion  into  the  arch  by  the 
velum  of  the  palate,  and  from  thence  fent  to  the  tongue,) 
prefs  the  velum  againfl  the  protuberant  root  of  the 
tongue,  and  intercept  any  return  to  thq  mouth  and  no- 
flrils.  After  there  is  no  further  danger  of  any  part 
falling  into'  the  windpipe,  the  epiglottis  is  railed  up  a- 
gain,  as  well  by  its  own  elalficity,  as  by  the  elevation  of 
the  tongue  itfelf,  by  which  it  is  drawm  forward.  Lafl- 
ly,  the  deprefled  uvula  is  railed  by  the  azygos,  which 
arifes  from  the  tendons  of  the  circumflexi  mufcles  and 
levator  of  the  foft  palate. 

DCXVII.  A little  after  this  follows  an  attempt  to  urge 
the  food  downward,  which  is  exerted  by  the  conftriffor 
mufcles  of  the  pharynx  w'hich  draw  the  fore  parts  to- 
wards the  back,  and  the  mufcles  which  are  partly  tranf- 
verfe  and  partly  afcend  into  the  poderior  furfacc  of  the 
pharynx.  Of  thefe  the  principal  is  the  pterygopha- 
ryngeus,  arifing  from  the  whole  hook  and  internal  edge 
of  the  wing,  and  from  the  tendon  of  the  circumflex 
mufcle ; from  whence  forming  an  arch,  it  is  extended 
upward  and  backward,  and,  largely  furrounding  the  up- 
per part  of  the  pharynx,  it  joins  into  one  with  its  com- 
panion, which  has  the  fame  name.  The  niylopharyn- 
4 geus. 
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geus,  partly  continuous  with  the  fibres  of  the  buccina- 
tor, in  the  middle  betvjixt  its  two  adhefions  to  the 
bones,  arifes  alfo  in  part  from  an  origin  of  its  own, 
above  the  laft  of  the  grinding  teeth  in  the  lower  jaw, 
Thefe  having  a courfe  almofi;  tranfverfe,  furrounding 
the  pharynx,  draw  it  back  towards  the  fore  part.  Next: 
to  thefe  follow  the  geniopharyngei,  afcending  in  two 
firata  of  obfcure  and  confufed  fibres  which  originate 
from  the  tongue;  next  the  chondropharyngei,  of  a trian- 
gular figure,  arifing  from  the  officula  triticea  ; the  ce- 
ratopharyngei,  which  afcend  radiated  from  half  of  the 
horn  ; the  fyndefmopharyngei,  arifing  from  the  horn 
of  the  thyreolde  cartilage,  and  diflindl  from  the  former; 
to  which  add,  the  thyropharyngei  of  both  kinds,  in- 
creafed  by  the  fibres  of  the  fternothyroideus  and  crico- 
thyroideus,  with  the  cricopharyngei,  the  tranfverfe,  the 
afcending,  and  the  defcending.  Thefe  mufcles  adling 
fucceffively  from  above  downward,  according  to  their 
fituation,  drive  the  alinjent  into  the  cefophagus.  At 
the  fame  time  the  deprefling  mufcles  of  the  larynx,  co- 
racohyoideus,  fternohyoideus,  and  fternothyreoideus, 
draw  down  the  larynx  forward,  and  leffening  the  capa- 
city of  the  pharynx  urge  the  food  downward.  But  in 
this  aftion,  as  the  aliment  paffes  by  the  pofterior  rima 
of  the  glottis,  the  arytaenoidei  contrafl  the  larynx  per-^ 
pendicularly. 

DCXVIII.  As  various  dry  and  rough  bodies  are  fre- 
quently fwallowed,  it  was  neceflfary  for  the  pharynx  to  be 
dilatable  and  not  very  fenfible  of  pain ; to  which  end  the 
great  quantity  of  mucus,  which  is  collected  in  all  parts 
of  the  fauces  greatly  conduces.  Therefore,  in  gene- 
ral, betwixt  the  nervous  and  innermofl;  coat  of  the  pha- 
rynx, are  placed  a great  number  of  Ample  mucous  fol- 
licles or  cells,  of  an  oval  figure,  pouring  out  their  mu- 
cus through  Ihort  mouths ; of  a foft,  vifeid,  and  fome- 
what  watery  nature  ; but  ropy,  or  drawing  out  into 
threads,  not  without  oil,  and  abounding  more  with  vo- 
latile fait  and  earth  than  the  faliva  itfelf.  Thefe  mucous 
receptacles  are  mofl;  plentiful  in  that  part  of  the  pharynx 

which 


70  DEGLUTITION.  Ch.  XIX. 

which  is  Immediately  extended  under  the  occipital 
bone,  where  they  are  difpofed  jn  a fort  of  radiated  right 
lines ; and  they  are  likewife  numerous  about  the  tonfil, 
toward  its  tube,  where  commonly  the  fecond  tonfil  on 
each  fide  lies  adjacent  to  the  large  one,  and  in  that 
portion  of  the  pharynx  which  is  called  falpingopharyn- 
geus.  But  there  are  likewife  other  flat  and  circular 
follicles,  feated  in  great  numbers  about  the  back  part  of 
the  tongue,  as  far  as  its  foramen  caecum  (CCCCXLVIll.) 
Other  follicles  and  pores  of  the  fame  kind  are  every 
where  feated  in  the  pulpy  flefli  of  the  palate,  where  nu- 
merous fmall  glands  difcharge  fuch  a vifcid  mucus. 
Moreover,  the  whole  furfacc  of  the  moveable  palate  is 
of  a glandular  nature  like  that  of  the  pharynx ; only 
the  follicles  and  glandular  corpufcles  are  here  more 
numerous  and  thickly  fet  together.  Nor,  laftly,  are 
lacunae  wanting,  into  each  of  which  are  joined  many 
fimple  glandules. 

DCXIX.  Where  the  pharynx  defcends  laterally  from 
the  little  pterygoidal  hook  betwixt  the  two  arche.s  of  the 
fauces,  namely,  between  the  gloflbpalatinus  and  pha- 
ringopalatinus,  are  feated  the  tonfils,  of  an  oval  figure* 
convex  behind,  and  thick  on  the  upper  part,  perforated 
inward  with  ten  or  more  large  fiyufes,  which  open 
through  the  membranous  covering  of  the  velum  exten- 
ded over  them,  and  by  the  preflure  of  the  adjacent 
mufcles  difcharge  a great  quantity  of  a mofl  thick  mu- 
cus from  their  finufes.  In  like  manner,  the  adjacent 
parts  of  the  narcs,  and  projecting  ring  of  the  tubes,  and 
that  fide  of  the  epiglottis  which  lies  next  to  the  larynx 
and  the  back  of  the  arytasnoide  cartilages,  are  alfo  re- 
plenifhed  with  mucous  organs.  Laftly,  the  oefophagus 
itfelf,  on  all  fides,  abounds  with  fimple  follicles,  from 
w'hence  a mucus  is  poured  out  fomewhat  more  fluid. 
But  the  larger  glandulae  oefophagaese  are  of  the  conglo- 
bate kind,  and  conduce  nothing  to  this  mucus.  The 
blood-veffels  of  the  tonfils  are  fupplied  from  thofe  of 
the  tongue,  lips,  and  pharynx  itfdf ; as  thofe  of  the 
oefophagus  are  derived  from  the  branches  of  the  pha- 
3 Unx, 
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rynx,  upper  and  lower  thyreoidals,  from  the  bronchials 
and  aorta.  The  veins  of  the  palate  and  tonfils  being 
numerous,  run  together  into  a net-w'ork,  ending  in  the 
fuperficial  branch  of  the  internal  jugular. 

DCXIX.  The  csfophagus,  then,  is  a double  tube,  of 
which  the  inncrmoft  is  feparated  from  the  outer  by  a 
good  deal  of  cellular  fubftance,  that  may  be  inflated. 
The  innermoft  tube  of  the  oefophagus  is  nervous  and 
ftrong,  being  continued  from  the  membranes  of  the 
mouth  and  nares,  on  its  inner  fide  plaited  and  porous, 
having  an  epidermis  which  is  not  villous,  but  pulpy,  and 
exhaling  a thin  humour  ; it  is  diftinguilhed  by  a thin 
cellular  fubftance,  in  which  the  fmall  velfels  are  reticu- 
lated with  minute  glands  interfperfed,  which  are  conti- 
nuous, and  fimilar  to  thofe  of  the  pharynx.  The  outer 
tube  is  mufcular,  and  in  itfelf  confiderably  ftrong,  com- 
pofed  of  fibres  internally  continued  from  the  lower  and 
back  part  of  the  cricoide  cartilage,  which,  by  degrees, 
change  from  annular  to  fibres  that  are  externally  lon- 
gitudinal, and  ferve  to  draw  up  and  dilate  the  cefopha- 
gus  againft  the  food,  that  the  mouthful  may  be  re- 
ceived. But  the  other  internal  circular  fibres,  which 
are  ftronger  than  the  former,  arife  in  like  manner  from 
the  top  of  the  cricoide  cartilage ; and  by  their  fuccef- 
five  contraftion  againft  the  food,  drive  it  down  through 
the  whole  long  tube  of  the  oefophagus,  which  defcends 
firft  in  a dired  courfe,  a little  to  the  left  fide  of  the 
windpipe ; but  having  reached  the  cavity  of  the  breaft, 
it  pafles  behind  the  heart,  through  the  cellular  interval 
that  lies  behind  the  bag  of  each  pleura  (LXXVil.) ; from 
whence,  inclining  by  degrees  a little  to  the  right,  it  af- 
terwards bends  again  forwards  to  its  proper  opening,  by 
which  its  included  food  pafles  through  the  diaphragm 
(CCLXII.)  in  the  interval  of  time  that  is  betwixt  ex- 
i’piration  and  infpiration.  Outwardly,  the  whole  tube 
of  the  oefophagus  is  furrounded  by  the  cellular  fub- 
ftance, by  w'hich  it  is  loofely  tied  to  the  neighbouring 
parts. 

DCXX.  The  aliments  are  moved  through  the  cefopha- 
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gus  as  through  an  inteftine.  The  longitudinal  fibres, 
afcending  to  the  cartilages  of  the  larynx,  dilate  the  gul- 
let, oppofite  to  the  defcending  morfel.  .Bufwhen  it  is 
received,  the  longitudinal  fibres  equally  dilate  and  ele- 
vate the  gullet  at  that  place  which  receives  it.  Then 
that  part  of  the  cefophagus  where  the  morfel  is  feated, 
being  irritated,  contrads,  and  moves  the  food  down- 
wards. The  mufcle  is  ftrong,  and  very  irritable. 

DCXXI.  This  upper  opening  of  the  ftomach  is  con- 
trafled  or  comprelfed  in  fuch  a manner,  by  the  lower 
mufcle  of  the  diaphragm,  in  every  infpiration,  as  to 
confine  the  food  within  the  ftomach,  and  direft  it  in 
every  exfpiration,  by  preflure,  naturally  towards  the 
pylorus.  By  this  means,  the  ftomach  is  fo  clofely  fhut, 
that  in  the  moft  healthy  man  even  wind  or  vapours  are 
confined  within  the  ftomach  j nor  do  they  ever  afcend 
but  by  a morbid  affedlion. 

CHAP.  XX. 

Of  the  Action  of  the  Stomach  on  the  Food. 

DCXXII.  the  ftomach  we  underftand  a mem- 

branous  bag,  deftined  for  the  recep- 
tion of  the  food ; placed  within  the  cavity  of  the  ab- 
domen, behind  the  liver  and  left  falfe  ribs ; in  general 
of  an  oval  figure  or  like  a cafk  ; of  a larger  diameter 
tranfverfely,  and  this  more  fo  as  the  perfon  is  more 
adult ; but  in  the  foetus  it  is  altogether  fhort  and 
round.  But  if  we  confider  more  accurately  every  fec- 
tion  of  its  figure,  they  will  appear  circular ; although 
there  be  a blind  or  obtufe  concavity  in  its  left  extremity, 
from  whence  it  grows  wider  towards  the  cefophagus, 
at  whofe  infcrtion  its  light  or  feftion  is  the  largeft  of 
all ; from  thence  it  diminiflies  by  degrees,  till  bending 
in  a contrary  direction  to  itfelf,  it  ends  in  the  pylorus. 
Its  bulk  depends  on  the  quantity  of  food,  by  which  the 
cavity  of  the  ftomach  is  augmented  ; and,  on  the  con- 
trary, it  is  diminiftied  by  famine.  Its  fituation  in  ge- 
neral is  tranfverfe  j yet  fo  that  the  cefophagus  enters  its 

pofterior 
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pofterior  fide,  and  the  pylorus  goes  out  froth  it  forward 
to  the  right  fide.  The  middle  of  the  human  body,  or 
enfiform  cartilage,  thus  covers  or  anfwers  nearly  to  the 
centre  of  the  ftomach ; but  alfo  to  the  right  fide,  and 
laitly  to  the  pylorus;  to  the  latter  anfwers  the  umbi- 
lical fiifure.  Since  its  figure  is  round  but  incurvated, 
its  lower  convexity  will  form  a larger  pendulous  arcti 
when  empty ; but  when  full,  it  Ihows  itfelf  prominent 
before,  and  in  contadl  with  the  peritonteura.  On  the 
other  hand,  the  leffer  arch,  intercepted  betwixt  tha 
two  orifices,  will  in  this  flate  of  the  ftomach  lie  per- 
fedly  backward  towards  the  fpine,  fo  as  to  include  the 
fmall  lobe  of  the  liver.  Thus  the  infertion  of  the  oefo- 
phagus  into  the  full  ftomach  will  be  in  an  obtufe  angle, 
in  a manner  parallel  with  the  horizon ; but  in  the  emp- 
ty ftomach  it  will  be  almoft  perpendicular  ; and  at  the 
fame  time,  the  right  extremity  of  the  ftomach  forming 
the  pylorus,  which  in  an  empty  ftate  lies  bent  upward^ 
will  in  the  full  ftomach  be  bent  more  backward,  fo  as 
to  defeend  in  perfons  lying  on  their  back.  In  a.  living 
man,,  that  fituaiion  of  the  ftomach  which  we  have  at- 
tributed to  the  full  one  is  neareft  the  truth. 

DCXXllI.  in  the  neighbourhood  of  the  ftomach  He 
the  vifeera:  and  particularly  to  its  large  imperforated 
extremity  is  connefled  the  fpleen,  by  a confiderable  por- 
tion of  the  omentum  ; the  lefter  arch  or  curvature  of  the 
ftomach  receiving  the  little  lobe  of  Spigelius,  as  likewife 
the  left  lobe  of  the  liver  largely  interpofing  betwixt  the 
ftomach  and  the  diaphragm;  which  lobe  comprefles  the 
forepart  of  the  ftomach  ; below  the  margin  of  which,  a 
portion  of  the  ftomach  lies  immediately  contiguous  to 
tfe  diaphragm  itfelf;  yet  fo  as,  by  a moderate  exten- 
fion,  to  lie  hid  within  the  bounds  of  the  falfe  ribs.  Un- 
der and  behind  the  ftomach,  lies  the  pancreas,  extended 
for  a confiderable  length  in  an  empty  fpace,  upon  the 
tranfverfe  portion  of  the  colon.  Again,  from  the  lefter 
curvature  arifes  the  little  omentum,  to  which  is  conti- 
nued the  ftronger  membrane  that  connefts  the  oefopha- 
gus  with  the  diaphragm ; nor  is  the  large  omentuni 
VoL.  II.  F con- 
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connected  to  the  whole  length  of  the  ftomach ; but, 
leaving  a deficiency  to  the  right  fide  near  the  pylorus, 
it  is  continued  on  beyond  the  left  extremity,  into  a liga- 
ment which  connects  the  ftomach  and  fpleen  together. 
The  ligaments,  in  thefe  parts,  are  productions  of  the 
peritonaeum  ; which,  receding  from  the  diaphragm, 
fpreads  itfelf  over  the  ftomach  fo  as  to  form  its  outer- 
moft  coat.  The  pylorus  lies  between  its  mouths,  on 
the  forepart,  mure  to  the  right  fide,  and  a little  lower 
down. 

DCXXIV.  The  fabric  of  the  ftomach  anfwers  in  ge- 
neral to  that  of  the  oefophagus;  of  which,  indeed,  it  is 
an  expanfion;  and,  in  fome  animals,  has  m all  its  parts 
the  fame  appearance.  The  outermoft  coat  is  from  the 
peritonaeum,  of  confiderable  ftrength,  fo  as  to  limit  the 
reft,  and  afford  a fupport  to  the  fubjacent  mufcular 
fibres:  this  is  expanded  into  the  little  and  great  omen- 
tum, and  in  that  place  the  ftomach  is  without  its  outer- 
raoft  coat.  Then  follows  the  cellular  coat  more  abundant 
in  the  origin  of  the  little  omentum,  where  it  contains 
little  conglobate  lymphatic  glandules,  which  alfo  holds 
true  of  the  cellular  fubftance  in  the  great  omentum ; 
but  it  is  thinner  and  much  lefs  confiderable  betwixt  the 
coats  of  the  ftomach  ifelf,  whence  the  outer  and  muf- 
cular tunic  clofdy  cohere  together:  in  this  fubftance 
the  larger  branches  of  the  veffels  are  diftributed. 

DCXXV.  Next  in  order  appears  the  mufcular  coat, 
neither  eafy  to  deferibe  or  prepare.  Here,  indeed,  we 
fee  the  longitudinal  fibres  of  the  oefophagus,  coming  to 
the  ftomach,  are  detached  one  from  another,  along  all 
the  fides  of  the  ftomach.  Some  of  them,  of  more  confi- 
derable ftrength,  run  on  to  the  pylorus,  along  the  leffer 
curvature;  which,  by  degrees  declining  from  their  lon- 
gitudinal courfe,  following  the  length  of  the  ftomach, 
defeend  into  a plain  of  each  fide,  and  are  in  part  ftrctch- 
ed  out  through  the  pylorus  into  the  duodenum  itfelf, 
where  they  gradually  difappear.  Other  fibres  defeend 
to  the  blind  lac  of  the  ftomach,  feated  on  the  left  fide. 

And, 
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And,  finally,  through  every  fedion  of  the  ftomach, 
from  its  blind  or  left  extremity,  to  the  pylorus,  are 
fpread  concentric  circular  fibres^  which,  by  degrees  in- 
creafing  in  their  thicknefs  or  number,  are  continued  on 
with  the  reft  of  the  circular  fibres  belonging  to  the  fto- 
mach : this  laft  makes  the  moft  confiderable  order  of 
the  mufcular  fibres.  Laftly,  the  fphinder  of  the  cardia 
and  cefophagus  is  compofed  internally  of  fibres,  arifing 
from  the  left  fide  of  the  cefophagus,  and  running  to  the 
right,  pafs  on  each  fide  the  gula,  which  they  thus  clofely^ 
embrace,  and  then  degenerate  longitudinally  till  they 
are  loft  under  the  circular  or  fecond  ftratum  near  the 
pylorus.  But  the  ligaments  of  the  pylorus  fo  called* 
are  two  conftridions,  betwixt  the  two  incurvations  into 
which  the  pylorus  is  bent,  formed  by  the  forefaid  lon- 
gitudinal fibres,  which  run  along  from  the  ftomach  to 
the  pylorus,  and  are  very  clofely  joined  to  the  internal 
coat  in  their  way. 

DCXXVl.  Immediately  under  the  mufcular  fibres,  fol- 
lows another  cellular  ftratum,  larger  than  the  outermoft, 
fofter,  more  eafily  inflatable,  and  confifting  of  larger 
cells  or  veficles  than  what  we  ufually  obferve  in  the  in- 
teftines.  Within  this  cellular  fubftance  are  fpread  the 
veflTels  which,  coming  from  the  larger  trunks,  perforate 
the  mufcular  coat,  and  are  divided  into  an  angular  net- 
work. Under  this  lies  the  nervous  coat,  which  is  thick, 
white,  and  firm,  and  properly  makes  up  the  true  nature 
or  fubftance  of  the  ftomach  itfelf,  after  the  manner  of 
other  nervous  parts : and  this  is  again  lined  internally 
with  a third  cellular  ftratum,  evidently  enough  to  be 
perceived,  whofe  vafcular  net-work  is  much  more  mi- 
nute than  that  of  the  former,  from  whence  it  is  derived. 
Immediately  within  this  lies  the  villous  coat  that  lines 
the  cavity  of  the  ftomach  itfelf,  continuous  with  the 
external  cuticle,  like  which  it  is  renewable ; but  of  a 
foft  mucous  texture,  and  extended  into  a very  fhort 
pile,  and  folded  into  large  plates,  which  form  a ftar  un- 
der the  cefophagus  ; but  in  the  middle  of  the  ftomach, 
thefe  folds  are  almoft  parallel  with  the  ftomach  itfelf. 

F 2 But, 
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I3ut,  at  the  extrentity  of  the  pylorus,  there  is  a more 
confiderable  fold,  commonly  called  valvula  pylori, 
which  is  formed  by  a produdion  both  of  the  traiifverfc 
mufcular  fibres,  and  of  the  thicker  nervous  coat,  ex- 
tended together  in  the  fhape  of  an  unequal  loofe  ring, 
produced  towards  the  duodenum  ; this  forms  a llippery 
flefhy  protuberance,  which  furrounds  the  duodenum  for 
a confiderable  length.  The  large  wrinkles  of  the  vil- 
lous membrane  are  afterwards  fubdivided  more  minute- 
ly into  others  of  a quadrangular  or  net-like  figure;  but 
very  fliallow  and  eafily  difappearing,  being  much  more 
obfcure  than  thofe  in  the  biliary  duds.  Within  this 
villous  coat  of  the  flomach  throughout,  but  more  efpe- 
cially  towards  the  pylorus,  1 have  truly  obfervcd  fome 
pores,  not  always  to  be  perceived,  which  terminate  in 
fimple  follicles,  feated  in  the  next  cellular  ftratum. 

DCXXVII.  The  z'effds  of  the  flomach  are  both  nu- 
merous and  derived  from  many  trunks  or  various  quar- 
ters, that  the  courfe  of  the  blood  through  them  might 
not  be  intercepted  by  any  kind  of  preflure,  as  might 
eafily  have  been  if  the  vdfcls  of  the  (lomach  had  come 
from  a fingle  trunk.  The  common  mother  of  all  thefe 
gaftric  arteries  is  the  coeliac;  from  the  threefold  divifion 
of  which,  or  above  the  faid  divifion,  arifes  the  upper 
coronary,  which  is  the  firfl  and  largell  artery  that  paffrs 
in  a fingle  branch  round  the  edge  of  the  cefophagus  in- 
to the  flomach  ; to  which,  firfl,  and  afterwards  to  the 
diaphragm  and  to  the  liver,  it  fends  off  fome  ramifica- 
tions; and  then  running  on  the  leffer  arch  or  curve  of 
the  flomach,  it  inofculates  by  more  than  one  branch 
with  the  leffer  coronary  of  the  right  fide,  arifing  from 
the  right  branch  of  the  coeliac  at  the  vena  portarum, 
and  is  diflributed  along  the  leffer  curve  of  the  flomach. 
But  the  fame  right  branch  of  the  ccdiac,  arifing  behind 
the  duodenum,  along  which  it  defcends,  gives  off  a very 
confiderable  artery  that  runs  contrary  to  the  great  arch 
or  curve  of  the  flomach,  the  right  gajlro  epiploica,  w hich 
being  fufpendcd  in  the  omentum,  it  fprcads  itfeif  both 
upon  each  fide  of  the  flomach,  and  upon  the  greater 
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part  of  the  omentum  itfelf,  being  at  lafl:  inferted  into  the 
left  gaflrico-epiploica.  Namely  the  left  trunk  of  the  coe- 
liac,  paffing  along  in  the  direction  of  the  pancreas  and 
finuolity  of  the  fpl^en,  there  ^fends  off  many  branches  to 
the  ftomach : of  which  the  firft  are  commonly  namelefs  ; 
and  among  the  following,  one  branch,  more  confider- 
able  than  the  reft,  is  called  the  left  gaflro-epiploica, 
which  fends  off  a confiderable  twig  to  the  omentum, 
with  fome  others  that  are  fmaller : from  whence,  de- 
fending round  the  flomach  towards  the  right  fide,  it 
inofculates  with  the  right  artery,  which  is  its  compa- 
nion. Other  fmaller  ones,  coming  from  thofe  of  the 
fpleen,  are  fpread  upon  the  greater  curve  of  the  fto- 
mach, even  as  far  as  the  diaphragm,  under  the  deno- 
mination of  the  vafa  brevla.  Frequently,  alfo,  one  or 
two  arteries  come  from  the  fplenic  one,  to  the  pofterior 
plate  of  the  Itomach  under  the  oerophagus,  in  another 
line  from  the  gaftro-epiploics.  The  other  fmaller  arte- 
ries are  the  upper  ones  of  the  pylorus  from  the  hepa- 
tics,  and  the  lower  ones  from  the  gaftro-epiploics  : but 
thofe  of  the  lower  part  of  the  cefophagus  are  from  the 
phrenic  arteries. 

DCXXVIIL  Thofe  arteries  are  diftributed  in  fuch  a 
manner,  that  firft  they  fend  off  fliort  twigs  to  the  ex- 
ternal and  to  the  mufeuiar  membranes  of  the  ftomach  ; 
their  trunks  are  fet  in  order  in  the  firft  cellular  ftratum  ; 
from  whence,  diminifhinga  little  in  fize,  they  penetrate 
through  the  mufeuiar  coat ; and  between  that  and  the 
nervous  membrane,  they  compofe  a larger  and  true 
net- work ; in  which  all  the  finall  arteries,  coining  from 
a great  variety  of  trunks,  join  one  with  another,  by  an 
infinity  of  inofculations.  From  this  plexus,  again, 
other  fliort,  but  numerous  and  very  fmall  ramifications, 
pafs  through  the  nervous  coat  to  the  third  or  inner 
cellular  ftratum,  and  are  loft  in  the  villous  lining  of 
the  ftomach. 

DCXXIX.  The  veins  have  their  branches  diftributed 
in  company  with  the  correfponding  arteries.  The 
greater  coronary  from  the  left  fide  of  the  ftomach,  ge- 
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nerally  goes  to  the  trunk  of  the  porta,  together  with 
the  brevia  and  left  gaftro- epiploic;  while  the  right  vein 
of  the  laft  denomination  joins  with  the  middle  vena  co- 
lica,  and,  together  with  a branch  from  the  mefentery, 
pours  its  contents  into  the  vena  portarum.  Finally,  the 
right  coronary  vein  belongs  to  the  trunk  of  the  vena 
portarum  itfelf.  All  thefe  veins  are  without  valves ; and, 
like  the  arteries,  there  are  upper  coronary  veins,  with 
others  of  the  cefophagus  from  the  thorax,  all  commu- 
nicating together  by  inofculations,  in  fuch  a manner, 
that  there  is  a free  paflage  for  the  blood  thence  into  the 
vena  azygos,  with  which  they  inofculate. 

DCXXX.  The  nerves  of  the  ftomach  are  both  large 
and  numerous,  produced  from  the  eighth  pair,  forming 
two  complications  about  the  cefophagus,  of  which  the 
anterior  and  lefs  plexus  defcends  through  the  upper  or 
outer  fide  of  the  ftomach  to  its  greater  curve;  and  the 
pofterior  plexus,  which  is  larger,  is  diftributed  through 
the  lefler  arch  of  the  ftomach;  from  whence  it  pafles, 
together  with  the  arteries,  to  the  liver,  pancreas,  and 
diaphragm  itfelf.  Thefe  nerves  may  be  every  where 
traced  into  the  fecond  cellular  ftratum.  The  remainder, 
but  efpecially  the  papillae,  are  more  obfcure.  From 
their  number,  the  ftomach  is  extremely  fenfible,  info- 
much,  that  things  which  make  no  impreflion  upon  the 
tongue,  will  naufeate  and  pervert  this  organ,  which  is 
capable  of  much  feverer  pain  than  the  inteftines;  as 
we  know  from  infallible  experience  in  difeafes ; even 
the  fkin  itfelf,  when  naked  by  a blifter,  is  lefs  fenftble 
than  the  ftomach.  By  making  a ligature  upon  the 
nerves  of  the  eighth  pair,  both  the  action  of  the  ftomach 
and  the  digeftion  of  the  food  ceafe. 

DCXXXI.  Lymphatic  vejfels  I have  obferved,  fome- 
times  very  confiderable,  about  the  lefler  curve  of  the 
ftomach,  arifing  from  the  glandules  of  that  part,  and 
inferted  by  a very  large  trunk  into  the  thoracic  duft. 
Others,  no  doubt,  arife  from  fmall  glandules  of  the  fame 
kind  in  the  greater  curve  ; and  fome  famous  anatomifts 
have  obferved  lymphatic  glands  over  the  whole  ftomach. 
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Other  la£teal  veflels,  I have  neither  feen,  nor  am  ready 
to  admit ; fuch  as  thofe  lately  defcribed,  which  are  faid 
to  pafs  from  the  ftomach  through  the  omentum  to  the 
liver,  filled  with  a true  .chyle. 

DCXXXII.  All  parts  of  the  human  ftomach  are  per- 
forated by  inorganic  pores,  through  which  water  injec- 
ted both  exhales  through  the  ftomach  when  fhur,  and, 
on  the  contrary,  penetrates  the  cavity  of  the  ftomach 
when  put  under  water.  But  we  cannot  for  this  reafon 
conclude,  that  in  a living  perfon  this  paifage  lies  open 
for  moifture. 

DCXXXIIl.  Within  the  human  ftomach,  we  firft  meet 
with  a great  quantity  of  mucus^  fpread  upon  its  villous 
lining,  from  the  pores  before  defcribed  (DCXXVl.); 
which  mucus  is  not  unfrequently  tinged,  by  fome  of 
the  bile  returning  into  the  ftomach.  Befides  this,  in  an 
empty  ftomach  after  fading,  upon  bending  the  body,  a 
great  quantity  of  a limpid  humour  will  arife  into  the 
mouth,  altogether  of  the  fame  nature  with  the  faliva, 
but  more  mucous ; which  liquor  is  very  rarely  to  be 
found  pure  or  unmixed  in  the  ftomach.  It  is  very  far 
from  poffeffing  any  acid  acrimony,  when  it  can  be  had 
pure  from  the  food.  Left  to  itfelf,  it  changes,  both  in 
man  and  brutes,  rather  to  a lixivial  or  alkaline  nature, 
when  it  is  feparated  from  the  acid  iiluvies  of  the  ali- 
ments, more  efpecially  in  an  hungry  animal.  This 
liquor  diftils  from  the  arteries  of  the  ftomach,  through 
its  villous  coat,  after  the  manner  we  fee  by  anatomical 
injeftions:  by  which,  water,  fifh-glue,  and  oil,  may  be 
cafily  urged  into  the  veflels  of  the  ftomach,  fo  as  to 
fweat  through  its  numberlefs  pores. 

DCXXXIV.  The  ftomach  then,  contained  within  the 
abdomen,  which  is  perfeftly  full,  will  from  thence,  as 
in  a prefs,  receive  a force  or  compreffure  upon  its  Tides, 
which  lie  betwixt  the  diaphragm;  the  concavity  of 
whofe  right  wing  is  filled  by  the  liver,  under  which, 
and  within  the  left  wing,  lies  the  ftomach,  extended 
almoft  tranfverfely  behind  the  refiftirig  mufcles  of  the 
abdomen,  viz,  the  refti  and  obliqui^  but  chiefly  the 
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tranfverfe.  The  more  the  ftomach  is  filled,  the  more 
it  is  urged  by  this  preffure  of  the  abdominal  mufclcs  ; 
becaufe,  at  the  fame  time,  it  rifes  upward  in  a right 
angle  to  the  contaft  of  the  peritonaeum. 

DCXXXV.  Now  we  muff  fpeak  of  what  is  received 
into  the  ftomach,  and  why  it  is  received.  The  t’reator 
has  given  to  man  the  two  faithful  guards  of  pleafure 
and  pain  (DLXIV.)  for  his  prefervation ; the  one  to 
avert  evil,  the  other  to  invite,  him  to  ufeful  actions. 
But  the  tal{.ing  of  aliment  is  an  adion  very  neceffary  and 
ufeful  to  our  fuppoit.  For  fmee  every  day  there  is  a 
great  quantity  wafted  from  the  body,  by  a diffolution 
of  its  true  fubftance  thrown  off  by  perfpiration,  a re- 
pairing of  this  lofs  is  every  way  neceffary,  as  the  body 
is  maniteftly  wafted  by  faffing.  But  this  neceffity  of 
taking  food  recurs  the  more  quickly  from  the  nature  of 
the  blood  itfeif,  w^hich  is  ftrongly  inclined  to  a fharp,  fa- 
line,  lixivial  quality,  and  to  a putrid  acrimonious  date  ; 
to  which  laft  it  is  continually  folicited,  and  approaches, 
from  the  putrefeent  dif'pofition  of  all  the  more  ftagnant 
humours  of  the  animal,  promoted  by  the  inceflant  and 
natural  motion  of  the  heart  and  arteries,  and  by  the 
heat  which  very  much  promotes  the  putrefaction  of  ail 
the  animal  humours.  Moreover,  the  coagulable  dif- 
pofition  of  the  blood,  continually  lofing  a great  part 
of  its  diluting  water  by  infenfible  perfpiration,  calls 
Urenuoufly  for  a recruit  of  the  watery  element,  in  the 
way  of  drink,  by  which  its  cohehve  globules  are  fepa- 
rated  from  each  other,  and  hindered  fioin  running  to- 
gether into  a confiifent  mafs. 

DCXXXYl.  Thefe  truths  are  proved  not  only  from 
their  caufes,  but  likewife  by  the  appearances  which 
(hey  exhibit  in  men  and  other  animals  killed  by  hunger. 
Fpr,  in  fuch,  we  commonly  obferve  a Hiarp  ftinking 
breath,  a ioofenefs  of  the  tccth  from  the  diifolving  acri- 
mony of  the  juices,  violent  pains  in  the  ftomach,  lharp 
fevers,  and  even  a true  madneis.  All  thefe  diforders 
arife  fooner  and  ftronger,  as  the  perfon  is  more  robufl 
and  more  violently  exercifed  with  mpiicn  of  body  5 but 
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thfy  enfue  very  flowly  in  phlegmatic  people,  who  are 
unaftive,  perfpire  little,  and  put  the  blood  into  no  great 
motion.  Laftly,  thofe  who  have  been  without  food, 
have  alfo  lived  without  bodily  exercife,  and  for  the  moil 
part  laboured  under  a difeafe  of  the  nerves. 

DCXXXVII.  The  freih  chyle,  compofed,  for  the 
moil  part,  out  of  the  acefeent  dal's  of  vegetables,  and 
of  a confiftence  always  thinner  than  that  of  the  blood 
jtfdf,  being  received  into  its  torrent  of  circulation, 
teniperates  the  putrefeent  acrimony,  dilutes  the  coagu- 
lation threatened,  and  reduces  the  whole  mafs  to  that 
moderate  degree  of  faline  narure  which  is  natural  to 
man:  and  finally,  the  chyle,  but  more  efpecially  that 
derived  from  the  flefn  of  animals,  and  likewife  what  is 
formed  of  farinaceous  vegetables,  being  replenilhed 
with  gelatinous  lymph,  ferves  to  repair  the  conlumption 
or  wafte  which  is  made  from  the  body  itfclf,  to  the 
vacuities  of  whofe  broken  folids  it  is  applied  by  the 
caufes  mentioned  (DCCCCLIX.)  The  drink  dilutes 
the  cohefive  or-  grumous  inclination  ot  the  blood,  hin- 
ders its  putrefadion,  and  carries  off  by  the  emundories 
fuch  particles  as  are  already  putrid : and  hence  it  is,  that 
a perfon  may  live  for  a long  time  without  folid  food,  if 
he  is  fupplied  with  drink  j but  without  drink,  life  fubfifts 
but  a few  days. 

DCXXXVllI.  We  are  folicited  to  take  food,  as  well 
from  the  fenfe  of  pain  we  call  hunger,  as  from  that  of 
pleafure,  which  is  received  by  the  talle  (CCCCLV.) 
I’he  firfl  of  thefe  proceeds  doubtlefs  from  the  fenfible 
folds  or  wrinkles  of  the  ftomach  rubbing  againfl  each 
other  by  the  periftaltic  motion,  of  w'hich  there  is  an  acute 
fenfation,  joined  with  a prelfure  from  the  diaphragm 
and  abdominal  mufcles,  by  which  the  naked  villi  of  thq 
nerves  on  one  fide  grate  againll  thofe  of  the  other, 
after  a manner  intolerable.  Thus  we  are  effedually  ad- 
monilhed  of  the  dangers  enfuing  from  too  long  ab- 
ftinence  or  faftjng,  and  excited  to  procure  food  or 
nourifliment  by  labour  and  indudry-  To  this  fenfe 
perhaps  the  gaflric  liquor  or  juice  of  the  iLomach,  col- 
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Ie£led  and  fharpened  after  feeding,  does  in  fotne  mea- 
fure  conduce,  unlefs  it  becomes  putrefcent, 

DCXXXIX.  Thirft  is  feared  in  the  tongue,  fauces, 
cefophagus,  and  ftomach.  For  whenever  thefe  very 
fenfib'.e  parts,  which  are  conftantly  and  naturally  moif- 
tened  by  mucous  and  falival  juices,  grow  dry  from  a 
deficiency  of  thofe  or  the  like  humours,  or  are  irritated 
by  a redundancy  of  muriatic  or  alkalefcenr  fairs  here 
lodged,  there  arifes  a fcnfe  much  more  intolerable  than 
the  former,  as  thirft  is  more  dangerous ; whofe  uneafy 
fenfe  continues  until  the  proportion  of  diluting  water 
in  the  blood,  being  recruited,  reftores  the  neceflary 
moifture  and  free  fecretion  required  in  the  parts  before 
mentionel.  From  hence  we  learn,  why  thirft  attends 
labour,  which  exhales  a greater  proportion  of  the  wa- 
tery perfpiration ; and  why  it  is  a fymptom  of  fevers, 
where  there  is  an  obftruftion  of  the  exhaling  veflels  be- 
longing to  the  tongue  and  fauces;  why  fimple  water  is 
lefs  efficacious  in  abating  thirft,  which  yields  neverthe- 
Icfs  eafily  to  fome  acid  liquors,  that  not  only  moiften 
and  render  fluid,  but  alfo,  by  their  mild  irritation  of  the 
tongue  and  mouth,  provoke  forward  the  humours,  and 
at  the  fame  time  correct  their  putrid  tendency. 

DeXL.  From  thefe  caufes,  mortals,  being  under  a 
neceffity  of  feeking  food  for  the  fupport  of  life,  have  in 
all  ages  determined  their  choice  to  the  fucculent  parts  of 
vegetables,  and  animals,  in  fuch  a manner,  that  w'ater 
and  fait  feem  to  be  added  only  as  third  affiftants.  And 
firft,  it  is  probable,  that  the  primitive  choice  of  our 
foods  was  made  by  experiments,  according  as  the 
variety  of  fmells  and  flavours  in  vegetables  and  their 
feveral  parts  invited,  and  as  the  ftrength  or  recruit  of 
our  faculties  thence  following  confirmed  their  utility. 
But  by  degrees,  animals  increafing  fo  much  as  to  be  in- 
commodious to  the  hufbandinan,  and  vegetables  alone 
not  being  fufficient  for  fupporting  them  under  their  la- 
bours, the  flelh  of  animals  was  afterwards  added.  At 
prefent,  both  the  number  and  variety  of  fubftances  are 
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almod  infinite,  which  we  take  either  as  food  or  feafon- 
ing  for  our  nourilhment. 

DCXLI.  Although  there  are  many  inftances  of  parti- 
cular perfons,  and  even  of  whole  nations,  who  have  fup- 
ported  life  only  with  one  kind  of  food,  cither  vegetable 
or  animal,  or  even  from  a fmall  clafs  of  either  of  them; 
and  laftly,  though  fome  have  lived  altogether  upon 
milk  or  its  whey;  yet  ft  feems  to  be  neceffary,  both 
from  the  nature  and  fabric  of  the  human  body  itfelf,  as 
well  as  from  certain  experiments,  that  we  ought  to  fup- 
port  life  by  the  two  kinds  of  food,  fo  intermixed,  that 
neither  of  them  may  exceed  their  reafonable  bounds ; 
and  this  mediocrity  we  are  taught  from  the  loathing  it- 
felf, which  follows  to  any  one  kind  of  food  that  has 
been  continued  for  too  long  a time  together. 

DCXLII.  The  flefh  of  animals  appears  a neceffary  part 
of  our  nourilhment,  even  from  the  fabric  of  the  hu- 
man flomach  itfelf,  refembling  that  of  carnivorous  ani- 
mals; and  from  the  two  rows  of  teeth,  with  the  canine 
teeth  in  each  jaw;  alfo  from  the  fmallnefs  and  fhort- 
nefs  of  the  inteftinum  caecum,  and  from  the  neceffary 
vigour  which  we  require.  For  the  flefh  of  animals  alone 
contain  the  gelatinous  lymph  ready  prepared  for  the 
recruit  both  of  our  fluids  and  folids,  which,  being  ex- 
tracted from  the  broken  velfels  and  fibres,  eafily  paffes 
in  great  abundance  into  the  blood.  An  abflinence  from 
animal  food  generally  caufes  great  weaknefs  both  to  the 
body  and  flomach,  being  perpetually  attended  with  a 
troublefome  diarrhoea  But  in  the  amplitude  and  length 
of  the  inteftina  craffa,  man  agrees  with  herbivorous 
animals. 

DCXLIII.  Efculent  vegetables  are  generally  of  the 
acefeent  kind;  only  fome  few  of  them  are  either  alkale- 
feent,  or  elfe  replenifhed  with  a fpicynefs.  But  few  of 
them  have  that  animal  glue  which  is  fpontaneoufly 
changeable  into  blood ; for  it  is  only  the  fmall  portion, 
of  jelly  which  is  drawn  from  their  farinaceous  parts, 
that,  after  many  repeated  circulations,  is  converted 
into  the  nature  of  our  indigenous  juiceSt  Yet  thefe 
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are  neceffary  to  avoid  over  repletion  with  blood,  and  of 
too  putrefcent  a kind  from  the  ufe  of  animal  food  alone, 
which,  from  the  moll  creditable  accounts  of  the  an- 
thropophagi, prevails  to  fo  great  a degree  as  to  breed 
the  hot  aikalefcent  fcurvy,  a fierce  or  favage  temper, 
a Uinking  and  leprofy  of  the  body,  with  a lixivial  cor- 
ruption of  all  the  juices  ; which  are  only  to  be  cured 
by  change  of  diet,  in  which  a vegetable  acidity  abounds. 
Hence  it  is,  that  we  ,are  f urnilhed  but  with  few  canine 
teeth  ; and  that  our  appetite  in  health,  but  more  efpecially 
in  diieai'e,  is  itronger  for  acidulous  vegetables,  in  pro- 
portion to  our  warmer  temperature  of  body,  and  greater 
heat  of  the  country  or  the  feafon  of  the  year.  Hence 
we  fee,  that  in  the  hottefl  climates,  people  live  either 
altogether  npon  vegetables,  or  ufe  fleflr  meats  but  very 
rarely,  and  not  without  danger  of  acute  difeafes;  while,  in 
the  colder  countries,  fidh  is  eaten  freely  with  lefs  danger : 
and  hence  bread,  or  a farinaceous  aliment  fimilar  to 
it,  is  made  a handing  part  of  our  food  throughout  the 
world. 

DCXLIV.  The  befl  drink  is  afforded  by  pure  water, 
not  incorporated  w^ith  falts,  nor  with  air,  which  may  ex- 
cite fermentations.  Of  this  kind  we  juflly  prefer  that 
from  a mountainous  fpring,  which  runs  through  a Tandy 
bed,  being  very  cold,  clear,  light,  and  inhpid.  When- 
ever we  are  unprovided  with  fuch  pure  water,  as  is  fre- 
quently the  cafe  in  the  lovyer  flat  countries,  or  when 
any  increafe  of  the  ftrength  and  mufcular  conftriclion 
of  the  ftomach  is  required  from  a fpicy  flimulus,  its 
place  may  be  very  well  fupplied  by  wine,  prepared 
thieily  from  grapes;  but,  in  deteH  of  thofe,  from  apple? 
and  pears  ; which,  after  a due  fermentation,  becomes 
clear,  and  is  repleniflied  with  an  acid  fait,  and  oily  or 
inflammable  fpirit,  well  diluted  in  water.  Liquors  of 
the  fame  kind,  replenifhed  with  a vinous  or  inflam- 
mable ipirit,  but  more  flatulent,  heavy,  and  lefs  pala- 
table, are  prepared  from  corns  roaffed,  afterwards  ex- 
trafted  wdth  boiling  water,  and  prepared  by  fermenta- 
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don,  as  a fubflitute  for  wine  in  thofe  countries  where 
the  grape  does  not  ripen. 

DCXLV.  But  mankind  have  invented  various  pickles 
and  fauces,  fuch  as  fair,  vinegar,  and  acids  oi  various 
kinds,  to  correal  the  putrefcent  dlfpofition  of  flelh- 
meats ; with  pepper,  muftard,  and  other  hot  fpices,  to 
lirengthen  the  action  of  the  (iomach,  which  is  perpe- 
tually weakened  by  the  ufe  of  vegetables : and  to  thefe 
add,  fugar,  fait,  and  the  eallern  fpices,  which  are  gene- 
rally added  either  for  the  fake  of  flavouring  or  prefer- 
ving  our  food.  But  all  thefe  yield  no  nouriihment,  be- 
ing deftitute  of  all  gelatinous  lymph,  or  any  farinace- 
ous quality.  The  fpirits  of  wine  and  corn  may  be  of 
fome  ufe  as  medicines,  but  are  unfit  for  drinking.  - 

DCLXVI.  The  aliments  are  varioufly  prepared,  ac- 
cording to  the  difference  of  country,  climate,  or  I'eafon  ; 
and  thus  their  crudity  is  removed,  their  folid  fibres 
foftened,  their  fuperfluous  air  expelled,  and  their  dif- 
agreeable  acrimony  changed  and  rendered  agreeable. 
But,  even  after  this,  many  vegetable  foods,  and  more 
cfpecially  fiefh-meats,  require  to  be  divided,  in  fome  de- 
gree, by  a previous  triture  in  the  mouth,  which  is  par- 
ticularly neceffary  in  man,  w'hofc  flomach  is  but  little 
flefhy,  and  likewifc  that  the  food  may  not  (fay  fo  long 
upon  the  ftomach  as  to  become  putrid. 

DCXLVIl.  The  meafure  of  our  food  is  determined 
by  hunger,  w^hich  is  different  according  to  the  differ- 
ence of  bodies.  Animal  and  farinaceous  food  nourifhes 
mo!l : other  aliments  ought  to  fupply  by  their  quantity, 
what  they  want  in  their  powers  of  nourifhmenr.  In  ge- 
neral, we  are  nouriflicd  bell  by  a fomewhat  fpare  diefj 
unlefs  fubjefted  to  much  labour. 

DCXLVIII.  Into  this  ftomach,  therefore,  the  aliments 
are  let  down,  often  almoft  crude,  and  but  little  chewed, 
of  various  kinds  j fome  of  them  being  alkalefcent,  as 
flefh-meats  j rancefeent,  as  oily  or  fat  fubitances ; or  acef- 
cent,  as  bread,  milk,  and  molt  of  the  vegetable  kind. 
Thefe,  we  obferve,  are  digefted  in  a heat  equal  to  that 
of  an  hatching  egg,  adminiftered  to  the  ftomach  by  the 

cca> 
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contiguous  fpleen,  liver,  and  heart ; and  this  in  a cavity 
altogether  clofe  or  confined,  above  (DCXXI),  as  it  alfo 
is  below,  by  the  afcent  of  the  incurvated  pylorus,  and  in 
a great  meafure  by  a fhutting  valve,  and  likewife  con- 
ftringed  by  a inufcular  force  of  the  fibres ; from  whence 
we  obferve,  that  even  milk  itfelf  is  often  retained  in  the 
flomach  of  flrong  animals  feveral  hours  after  a meal, 
without  paffing  into  the  inteftines.  Obferve,  again, 
that  thefe  aliments  are  continually  cohobated  or  moi- 
ftened  with  watery  juices  and  at  the  fame  time  are 
replenifhed  with  a good  deal  of  air  incorporated  with 
them,  either  naturally  or  in  the  maftication.  This  air, 
therefore,  expanding  by  the  force  of  heat,  putrefaction, 
or  fermentation,  breaks  open  the  cells  by  which  it  was 
included,  divides  the  vifeid  liquors,  and  foftens  or  opens 
the  folid  fibres,  fo  as  to  make  a way  for  difeharging 
their  juices.  But  the  fame  fubftance  of  the  air,  turning 
to  a folid,  makes  the  principal  glue  or  cement  by  which 
the  animal  folids  and  other  bodies  receive  their  firm- 
nefs  ; and  this,  being  extricated  by  heat,  leaves  the  o- 
ther  elementary  parts  friable,  or  without  a vinculum, 
as  we  fee  from  the  change  which  happens  in  Papin’s  di- 
gefter,  in  the  ftomachs  of  many  animals,  and  even  in 
that  of  ourfelves.  This  air,  fet  at  liberty  by  the  dige- 
flion,  often  diflends  the  ftomach  more  than  the  food 
itfelf,  under  the  denomination  of  flatus.  'While  this 
air  is  extricated,  the  aliments  by  long  flay  begin  to  cor- 
rupt or  change  into  a naufeous  liquid,  often  acefeent ; 
or  other  wife  putrefeent,  which  however  happens  lefs  in 
mankind  from  our  ufe  of  bread  and  fait ; or  rancefeent, 
as  appears  from  the  flatus  and  matters  erudfated,  often 
of  a mofl:  fetid,  cauftic,  and  inflammable  nature,  from 
fubftances  of  the  like  difpofition.  This  putrefcency,  or 
imperfedt  putrefadtion,  is  almoft  the  only  caufe  of  di- 
gefUon  in  fiih,  ferpents,  and  carnivorous  birds.  Hence, 
in  mankind,  metals  themfelves,  by  long  flay  in  the  flo- 
mach,  grow  foft,  and  are  eroded.  At  this  time  hunger  is 
abfent,  the  nervous  plates  of  the  ftomach  being  remo- 
ved and  defended  from  their  contadts  with  each  other 
2 by 
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by  the  interpofed  aliment,  at  the  fame  time  that  the 
juice  of  the  ftomach  itfelf  is  lefs  iharp  and  freer  from 
a mixture  with  the  old  remains  of  the  lafl  food,  which 
often  excite  a naufeating  uneafinefs  in  the  nerves  of  the 
ftomach. 

DtJXLIX.  But  that  the  aliment  might  not  degenerate 
into  a complete  acidity,  there  is  a check  from  the  putre- 
feent  degree  of  the  heat,  the  power  of  the  juices  diftilling 
from  the  ftomach,  and  that  of  the  faliva  itfelf,  fwallowed 
to  the  amount  of  half  an  ounce  in  an  hour,  and  rather 
inclined  to  an  alkalefcency : alfo  thefe  juices  being 
ground  together  with  the  aliment,  macerate,  foften,  and 
diflblve  the  fibres  themfelves  and  their  cellular  bands, 
leaving  them  a foft  pulp  like  what  we  fee  by  letting 
them  ftand  for  a long  time  in  warm  water,  extraft  their 
juice,  and  mingle  it  with  themfelves.  There  is  there- 
fore no  particular  kind  of  ferment  in  the  ftomach  ; 
from  which  the  defign  of  nature,  the  difpofition  of  the 
ftomach,  and  its  ufe,  are  all  very  remote.  And  yet  the 
juice  of  the  ftomach  alone,  by  its  longer  ftay  in  fifties, 
diflblves  the  bones  which  they  had  devoured. 

DCL.  For  the  fleftiy  fibres  in  the  ftomach  being  now 
irritated  by  the  flatus,  weight,  and  acrimony  of  the 
food,  begin  to  contrail  themfelves  more  powerfully 
than  when  the  ftomach  is  empty,  and  with  a greater 
force  in  proportion  as  it  is  more  full,  the  round  fwcl- 
ling  of  which  ftretches  thefe  fibres.  And,  firft,  the 
mufcular  ftratum,  which  pafles  along  the  lefler  curva- 
ture, connefts  the  pylorus  with  the  oefophagus ; and, 
being  inferted  only  into  the  left  face  of  the  former, 
draws  it  to  the  right.  The  principal  ftratum  of  the 
circular  fibres  contrails  the  capacity  of  the  ftomach, 
acccording  to  its  length  ; grinds  or  intermixes  its  con- 
tents 

The  ftomach’s  a6tioa  upon  the  food,  which  is  performed  in 
fome  by  fermentation  alone;  in  others  by  p^|trefadlion ; in  many  by 
trituration;  in  fome,  in  fhort,  by  maceration  alone;  is  carried  on  in 
none  by  real  alkalefcence.  In  man,  who  is  furnifhed  with  a weak 
ftomach,  digeftion  goes  on  by  means  of  feveral  caufes  co-opcrating, 
which  are  fully  deferibed  by  M‘Bride, 
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tents  together  with  the  liquors  (DCXXXIIL);  and  de- 
termines them  both,  like  the  prelTure  of  two  hands 
placed  oppofite,  to  flow  towards  the  pylorus ; but  this 
flux  through  the  pylorus  is  not  made  continually,  for  rea- 
fons  before  afllgned  (DCXXVI  ),  as  well  as  becaufe  this 
motion  begins  from  fome  part  that  is  more  irritated ; 
and  from  thence  the  aliment  is  driven  here  upward,  as 
in  other  parts  downward.  Thefe  alternate  contractions 
at  lad  terminate  in  a full  evacuation.  In  this  aftion  of 
the  flomach,  there  is  nothing  which  refembles  the  tri- 
ture  made  by  the  ftrong  gizzards  of  granivorous  fowlsj 
which  fome  anatomids  have  afcribed  to  the  human  do- 
mach  ; which  yet  has  a confiderable  degree  of  drength, 
flnce  the  contraflion  of  its  fibres  is  often  more  than  a 
third  part  of  their  length  ; for  we  frequently  fee  the  do- 
mach  reduced  to  lefs  than  a third  of  its  diameter;  fre- 
quently alfo  the  domach  is  obferved  to  be  diminiflied  to 
much  lefs  than  a third  part,  even  to  the  breadth  of  an 
inch  ; which,  ladly,  makes  it  fit  for  moving  forward 
fliarp'pointed  fubdanees.  Yet  it  neither  bruifes  berries 
nor  the  fofted  worms. 

DCLI.  But  that  motion  which  it  receives  from  the 
diaphragm  and  mufcles  of  the  abdomen,  is  dronger 
than  the  peridaltic  force  of  the  domach  ; for,  by  thisj 
the  domach  is  more  perfeftly  emptied  by  a clofe  ap- 
proximation of  its  anterior  and  poderior  fides.  For  it 
is  principally  by  this  force  that  the  drinks  are  urged  on 
continually,  but  the  foods  only  when  they  are  diflolved, 
led  thofe  parts  which  are  too  grofs'  fliould  be  expel’ed 
through  the  pylorus  into  the  duodenum,  when  the  do- 
mach is  more  that  way  inclined  by  repletion  ; for  the 
folid  aliments  do  not  feem  to  leave  the  domach,  before 
they  have  changed  their  fibrous  or  other  texture  for 
that  of  a mucous,  as  it  were  cineritious,  yellowifh,  fome- 
what  fetid,  mucilaginous,  and  liquid  pulp.  That  which 
is  firft  prepared  and  turned  fluid,  goes  before  the  red 
out  of  the  domach;  fird  water;  then  milk,  pot-herbs, 
bread;  and  lad  of  all,  flefti-meats,  the  harder,  tougher, 
and  longer  fkins  or  fibres  of  which  pafs  unchanged : but 
I fuch 


Ch.  XXI.  OMENTUM. 

fuch  things  as  are  hard,  or  too  large  to  pafs  the  pylorus, 
are  retained  in  the  ftoniach  for  a.  long  time. 

DCLII.  But  a conhderable  portion  of  the  drink  is  ab= 
forbed  by  the  pendulous  inhaling  veins  of , the  flomach 
itfelf,  gaping  like  the  exhaling  arteries  of  the  fame  part 
(DCXXXIII.)j  fo  their  contents  take  a (horter  way  into 
the  blood-,  as  plainly  appears  from  repeated  experiments 
of  injefting  the  veins.  Does  any  thing  pafs  into  the 
lymphatic  veflels  (DCXXXI.)  ?; 

DCLIII.  The  ftomach,  being  irritated  by  too  great  a 
quantity  or  acrimony  of  the  food,  or  elfe  by  ficknefs,  a 
repulfion  of  the  bile,  or  other  caufe,  does,  by  an  anti- 
perillaltic  or  reverted  motion  of  its  fibres,  drive  its  con- 
tents upward,  through  the  open  and  relaxed  oefopha- 
gus,  in  the  acft  of  vomiting  But  then  this  effeft  is 
partly  from  the  prelTure  of  the  abdominal  mufcles,  de- 
preffing  the  falfe  ribs,  and  urging  the  contents  of  the 
abdomen  againft  the  diaphragm  ; which  at  the  fame 
time  contracting  itfelf  to  a plain  downwards,  forces  the 
flomach,  as  betwixt  the  fides  of  a prefs,  to  throw  up  its 
contents. 

DCLIV.  But  the  aliments,  driven  in  their  natural 
courfe  to  the  duodenum,  meet  there  with  the  influent 
bile  and  pancreatic  juice,  which  often  flow  back  into 
the  flomach.  But  the  former  of  thefe  being  the  princi- 
pal bafis  of  chylification,  will  require  from  us  a previ- 
ous hiflory  of  the  vifcera,  -which*  convey  their  blood 
through  the  vena  porta. 

CHAP.  XXL 

Of  the  O M £ N T U M. 

DCLV.T)  Y the  peritonceim,  we  underhand  a ftrong 
fj  Ample  membrane,  by  which  all  the  vifcera 
of  the  abdomen  are  furrounded,  and  in  a meafure  fuf- 

VoL.  II.  G tained. 

*55  Any  part  of  the  whole  inteftinal  canal,  from  the  pharynx  to 
the  reAum,  may  be  conftrifted,  as  well  flowly  as  fuddcniy,  by  an 
antiperiftakic  motion.  If  it  happens  fuddenly  to  the  upper  parts 
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tained.  Internally  this  membrane  is  exceedingly  fmooth, 
and  moUtened  with  exhaling  vapours  : but  outwardly  it 
adheres  to  all  the  parts  by  the  loofe  cellular  fubftancej 
which,  towards  the  kidneys,  contains  a good  deal  of  fat ; 
but  is  extremely  thin  and  fliort  before,  betwixt  the 
peritonaeum  and  tendons  of  the  tranfverfe  mufcles  of 
the  abdomen.  It  begins  from  the  lower  fide  of  the 
diaphragm,  which  it  lines;  and  in  certain  intervals,  join- 
ing with  the  correfponding  pleura  above,  it  completes 
what  would  be  otherwife  deficiencies  in  the  diaphragm, 
as  betwixt  the  ultimate  flcfliy  fibres  next  the  ribs  and 
at  the  loins ; to  which  add,  its  continuations  upward, 
through  the  foramina  of  the  diaphragm.  From  thence 
this  membrane  defcends,  in  its  fore-part,  behind  the 
abdominal  mufcles ; in  its  back  part,  before  the  kid- 
neys ; and,  going  into  the  pelvis,  from  the  bones  of  the 
pubes,  it  pali’es  over  the  bladder  obliquely  backward ; 
and  then  reafcends  back  over  the  ureters  by  two  lunar 
folds  or  plates,  rejoining  upon  the  intefiinum  reclum 
with  that  part  of  itfclf  which  invcfted  the  loins,  and  in 
the  fame  place  goes  before  the  reclum. 

DCLVl.  The  cellular  texture  w’hich  covers  the  peri- 
tonaeum on  the  outfide,  is  continued  into  fheaths  in  very 
many  places ; of  which  one  receives  the  teflicle  on  each 
fide  ; another  the  iliac  veli'ds  ; others  the  intefiinum 
redlum,  the  larger  velVels  of  the  pelvis,  the  obturatoria, 
penis,  bladder,  and  aorta,  and  accompany  the  gullet, 
afeending  into  the  breafi,  and  along  the  vertebra" ; by 
means  of  which,  there  is  a coinmunicatiou  between  the 
whole  body  and  the  peritonauni,  very  remarkable  in 
dropfical  people. 

DCLVlI.  But  through  this  general  extent,  it  fends 
out  various  produftions  for  covering  the  vilcera.  The 
fliorter  produtlions  of  this  membrane  are  called  Agii- 

THtiiis  ; 

at  the  (loniach,  the  feptum  tranrverfum  being  at  the  tame  time  cen- 
vuifed,  and  likewife  the  abdominal  mufclef,  it  is  called  If 

it  is  flowly  performed,  it  may  be  called  nnniratic.  If  the  fmab, 
and  particularly  the  great  inlelliner,  rclura  their  contents  upward#, 
the  difeafe  is  called  iUus, 


CH.XXL  OMENTUM.  91 

merits  ; and  are  all  of  them  formed  by  a continuous  re- 
duplication of  the  peritonmum,  coming  from  its  inner 
furface,  together  with  a cellular  fubftance,  interpofed 
and  extending  to  fome  one  or  other  of  its  vifcera,  where 
its  plates  feparate  again  from  each  other  to  embrace  the 
organ,  which  they  are  to  furround  and  furnifla  with  a 
coat ; but  the  cellular  fubftance  always  intervenes  be- 
twixt this  membranous  coat  of  the  peritonaeum,  and 
joins  with  it  the  true  flefliy  fubftance  of  the  Viicus.  Of 
produftions  of  this  kind,  there  are  three  ftiort  ones  be- 
longing  to  the  liver,  one  or  two  to  the  fpleen,  and  o- 
thers  to  the  kidneys  and  lateral  parts  of  the  uterus  and 
vagina.  By  this  means  the  tender  fubftance  of  the  vif- 
cera is  defended  from  injury  by  any  motion  or  concuf- 
fion  ; and  their  whole  mafs  is  prevented  Irom  being  mif- 
placed  by  their  own  weight,  by  their  firm  connection 
with  the  peritonaeum. 

DCLVin.  But  the  moft;  noted  of  all  thefe  produc- 
tions from  the  peritonaeum,  are  thofe  called  the  mefen~ 
iery  and  mefocolon ; the  defeription  of  both  which,  al- 
though difficult,  ought  not  to  be  feparated  from  that  of 
the  peritonaeum  itfelf.  We  fhall,  therefore,  begin  firfl 
with  a defeription  of  the  mefocolon,  as  being  the  more 
fimple.  In  the  pelvis,  the  peritonaeum  fpreads  itfelf 
within  a fliort  compafs  before  the  rectum;  but  where 
that  inteftine  bends  into  a femilunar  curve,  the  perito- 
naeum there  departs  out  far  from  the  iliac  veflcls  and 
feat  of  the  pfoas  mufcle  which  lie  upon  the  mufcles  of  the 
loins,  and  arifes  as  if  duplicated  (DCLVII.),  fpreading 
itfelf  in  fuch  a form  as  is  fitteft  to  receive  the  colon  into 
its  capacity.  But  above,  on  the  left  fide,  that  the  colon 
might  be  at  liberty,  it  is  conjoined  to  the  peritonceuin, 
with  little  or  none  of  this  middle  production  ; fpreading 
itfelf  upon  the  body  of  the  pfoas  mufcle,  as  high  as  the 
fpleen,  where  this  part  of  the  peritonasum,  that  gave  a 
coat  to  the  colon  fpread  under  the  fpleen,  receives  and 
fuftains  that  vifeus,  by  taking  it  into  its  capacity  or  folds. 

DCLIX.  Then  the  peritonaeum  afeends  forwards  from 
both  kidneys,  the  interjacent  fpaces  between  them,  and 

Ct  z from 
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from  the  large  blood-veffels,  under  the  pancreas ; to 
which  being  continuous,  it  forms  a long  production, 
called  the  tranfverfe  ?nefocolon,  which,  like  a partition, 
divides  the  upper  part  of  the  abdomen,  containing  the 
ftomach,  liver,  fplecn,  and  pancreas,  from  its  lower 
cavity.  The  lower  plate  of  this  tranfverfe  production 
is  lingle,  continued  from  the  right  to  the  left  mefo- 
colon,  and  fcrves  as  an  external  coat  to  a large  por- 
tion of  the  lower  and  defcending  part  of  the  duo- 
denum. But  the  upper  plate,  taking  a more  obflruc- 
ted  courfe,  departs  from  the  lumbar  peritonaeum  at 
the  kidney  and  feat  of  the  vena  cava,  farther  to  the 
right  than  the  duodenum,  to  which  it  gives  an  external 
membrane,  not  quite  to  the  valve  of  the  pylorus ; and, 
beyond  this  inteftine  and  the  colon,  is  joined  with  the 
lower  plate  in  fuch  a manner,  that  a large  part  of  the 
duodenum  lies  within  the  capacity  of  the  mefocolon. 
Afterwards,  near  the  liver,  the  mefocolon  bends  itfelf 
inward,  and  defeends  laterally  over  the  kidney  of  the 
fame  fide  fo  as  to  include  the  right  colon,  which  is 
much  fhorter  than  the  left,  even  as  far  as  the  inteflinum 
caecum,  refting  upon  the  iliac  mufcle;  to  the  appendicle 
of  which,  a peculiar  long  detachment  adheres,  as  a be- 
ginning to  the  mefentery.  There  the  mefocolon  termi- 
nates al moll  at  the  bifurcation  of  the  aorta. 

DCLX.  The  whole  mefocolon,  and  the  whole  mefen- 
tery, is  hollow;  fo  that  air  may  be  forced  in  between 
its  two  fimilar  plates  in  fuch  a manner  as  to  expand  it 
into  a bag.  At  the  place  where  the  colon  fultains  it, 
and  alfo  from  part  of  the  inteflinum  reftum,  the  mefo- 
colon, which  is  continuous  with  the  outer  membrane  of 
the  inteltine,  forms  itfelf  into  fmall  {lender  bags,  for  the 
mofl  part  double,  thick,  and  bifid,  free  at  their  extre- 
mities, and  capable  of  admitting  air  driven  in  between 
the  plates  of  the  mefocolon. 

DCLXl.  From  thence  forward  the  tnefentery  follows, 
as  a broad  plaited  production  of  the  peritonaeum,  conti- 
nuous with  the  tranfverfe  mefocolon,  and  extended  on 
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the  right  fide  forward,  and  downward  from  the  emer- 
ging duodenum ; and  then  from  the  left  or  long  mcfo- 
colon,  even  as  low  as  the  pelvis.  Thus  the  mefentery 
is  formed  by  the  plates  of  the  peritoneum,  which  lie 
upon  the  aorta,  extended  forward  and  together,  under 
the  right  portion  of  the  tranfverfe  mefocolon;  and,  de- 
feending  obliquely  under  the  pancreas,  it  contains  the 
long  feries  of  the  fmall  inteftines,  within  its  capacity, 
difpofed  in  numberlefs  folds. 

UCLXII.  The  whole  feat  and  extent  of  the  mefentery 
and  mefocolon  contains  a portion  of  fat,  collefted  in 
greater  quantity  as  they  go  farther  within  the  capacity 
that  is  necelTarily  formed  by  the  reduplication  of  their 
membranes,  and  veffels  are  interfperfed  furrounding 
the  fat,  which  the  arteries  feparate,  and  the  veins,  as 
will  be  mentioned,  reabforb;  there  are  alfo  very  nu- 
merous glands,  which  are  moft  confpicuous  in  a young 
perfon. 

DCLXIII.  The  flrudfure  of  the  omentum  anfwers  very 
nearly  to  that  of  the  mefentery.  But  there  are  many 
membranes  that  come  under  this  general  denomination, 
of  the  fame  ftrudture  and  utility,  all  compofed  of  very 
tender  and  fine  membranes,  eafily  lacerated,  betwixt 
which  the  blood-velfels  are  difpofed  reticularly,  with  fat 
depofited  in  ftreaks  near  the  tides,  and  in  the  fame  di- 
rections with  the  reticulated  veffels  themfelves.  This 
membrane  is  always  double  ; the  two  plates  of  which 
are  joined  together  clofely  by  a very  tender  cellular  fub- 
fiance,  within  which  the  veffels  are  difiributed,  and  the 
fat  colleffed.  And,  firfi,  where  the  top  of  the  right 
kidney  and  the  infulcated  lobe  of  the  liver,  together 
with  the  fubjacent  blood-vefl'cls,  meet  with  the  duode- 
num into  an  angle,  there  the  external  membrane  of  the 
colon,  which  comes  from  the  peritonaeum,  joining  with 
the  other  membrane  of  the  duodenum,  which  is  alfo 
from  the  adjacent  peritonaeum,  they  go  together  over  the 
left  kidney  backward,  and  enter  into  the  tranfverfe  fif- 
fure  of  the  liver,  for  a confiderable  length;  from  which 
the  external  membrane  is  continued  over  the  gall- 
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bladder  which  it  contains,  confining  the  vafcular  fabric 
of  the  liver,  very  flippery,  and  tinged  of  a yellow  co- 
lour. Behind  this  membranous  production,  betwixt 
the  adjacent  duodenum,  right  lobe  of  the  liver,  hepatic 
veffels,  vena  portarum,  and  biliary  du(5ts  and  arterv, 
lies  a fmall  natural  opening,  by  W'hich  inflated  air  is 
largely  received  into  all  that  cavity  of  the  omentum 
which  we  fliall  prefently  deferibe  as  a bag;  and,  laltly, 
into  the  bags  of  the  reft  of  the  omentum. 

DCLXiV.  From  thence  in  a courfe  continuous  with 
this  membrane  (DCLXllI.)  from  the  pylorus  and  the 
lefs  curve  of  the  ftoinach,  the  outer  membrane  of  the 
liver  joins  in  fuch  a manner  with  that  of  the  ftomach, 
that  the  thin  membrane  of  the  liver  is  continued  out  of 
the  foffa  of  the  venal  duel,  before  the  little  lobule,  into 
the  ftomach  itfelf,  ftretched  both  before  the  lobule  and 
before  the  pancieas.  This  is  called  the  little  omentum 
hefatico-gaftricum;  which,  inflated,  refembles  a cone; 
and,  hardening  by  degrees  when  it  is  without  far,  chan- 
ges into  a true  ligament,  by  which  the  o^fophagus  and 
liver  are  conjoined  together  (DCXXIII.) 

DCLXV.  But  the  great'  gaftrocolic-cmentum  is  of  a 
much  larger  extent.  • It  begins  at  the  firft  joining  of  the 
right  gaflrp-epiploic  artery  to  the  ftomach,  where  it  is 
continued  from  the  upper  plate  of  the  tranfverfe  melo- 
colon  (DCLIX.) ; and  from  thence  it  proceeds  forw  ard 
along  the  great  arch  or  curve  of  the  ftoinach  to  the 
Ipleen,  and  in  part  is  continued  allb  from  the  right  con- 
vex end  of  the  ftomach  towards  the  fpleen,  even  till  it 
degenerates  into  a ligament  that  ties  the  upper  and  back, 
part  of  the  fpleen  to  the  ftomach.  This  is  the  anietior 
of  the  omentum. 

DCLXVl.  This  anterior  leaf  or  lamina  of  the  omen- 
tum floats  loolcly  downw'ard  before  the  inteftines,  fonu  - 
tirnes  to  the  navel,  fometimes  to  the  pelvis,  behind  the 
inufcics  of  the  abdomen;  and,  making  a thin  edge,  is 
folded  back  again  in  a direclion  contrary  to  itfelf,  and 
aicends  fo  as  to  leave  an  intermediate  vacuity,  by  which 
the  fore  leaf  is  removed  from  the  pofterior  ; and  being 
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at  length  continued  for  a confiderable  extent  into  the 
outer  membrane  of  the  tranfverfe  colon,  and  laftly  con- 
tinued in  the  finus  of  the  fpleen  by  which  the  larger 
blood-velTels  are  received,  it  ends  in  the  cefophagus, 
under  the  diaphragm.  Behind  the  ftomach,  and  before 
the  pancreas,  the  cavity  of  this  is  continued  into  that  of 
the  lelfer  omentum. 

DCLXVII.  To  this  is  continued  the  omentum  coli- 
eum,  which  arifes  on  the  right  fide  only  from  the  colon, 
and  its  external  membrane,  immediately  after  the  origin 
of  the  omentum  gaftrocolicum  from  the  mefocolon, 
with  whofe  cavity  it  is  continuous,  but  produced  by  the 
colon  and  its  membrane,  which  departs  doubled  from 
the  inteftine,  forms  a production  ending  conically,  and 
is  terminated  by  a longer  or  fliorter  extent  above  the 
inteftinum  caecum. 

DCLXVIll.  The  ufes  of  the  omentum  are  many. 
Its  common  ufe  is,  together  with  that  of  the  mefentery, 
to  form  an  ample  fpace,  of  a loofe  texture,  into  which 
the  fat  may  be  poured  from  the  arteries,  at  the  time  of 
lleep  and  inactivity  of  body,  to  be  afterwards  dilfolved 
by  motion,  and  returned  again  into  the  blood  by  the  in- 
forbent  veins,  fo  as  to  make  a conltituent  principle  of 
the  bile.  Accordingly,  you  will  feel  the  fat  of  the  omen- 
tum to  be  very  tenacious  or  vifeid  betwixt  the  fingers, 
although  of  a thin  confillence,  and  in  its  whole  body 
more  pellucid  than  paper.  For  that  the  fat  of  this  part 
returns  again  into  the  veins,  appears  from  the  different 
bulk  and  weight  of  fat  obfervable  in  the  various  omen- 
ta of  different  perfons,  according  as  they  lead  either  an 
idle,  laborious,  or  morbid  courfe  of  life;  to  which 
add,  its  appearances  in  various  brute  animals,  with 
the  relation  it  bears  to  all  the  reft  of  the  fat  of  the 
body  (XX.) ; from  experiments  in  frogs,  where  this 
re-abforption  of  the  fat  may  be  made  evident  to  the 
eye  : and,  laftly,  from  the  apparently  inflammable  na- 
ture of  the  bile  itfelf.  To  this  we  muft  alfo  refer  the 
diforders  and  crudities  of  digeftion,  together  with  the 
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coldnefs  of  the  ftomach,  obferved  to  follow  after  cut- 
ting out  the  omentum. 

DCLXIX.  For  all  the  blood  which  returns  from  the 
omentum  and  mefocolon,  goes  into  the  trunk  of  the 
vena  portarum,  and  by  that  into  the  liver  itfdf.  The 
omentum  is  furnillred  with  blood  by  the  gafti'ocolic 
and  by  each  of  the  gaftro-epiploic  arteries,  defeending 
in  many  fmall  branches,  and  fubdivided  in  a reticular 
manner : of  thefe,  the  arteries  on  each  fide  run  to  the 
greateft  length  ; but  the  inner  or  pofterior  leaf  of  the 
omentum  has  fmall  arteries,  which  go  out  from  thofe 
of  the  colon.  Branches  aifo  come  to  it  from  thefplenic, 
duodenal,  and  adipofe  arteries.  The  omentum  colicum 
has  alfo  its  arteries  from  the  colon,  in  the  fame  manner 
as  the  fmaller  appendices  (DCLX.)  The  arteries  of  the 
leffer  omentum  come  from  the  hepatics,  alfo  from  the 
right  and  left  coronaries  of  the  ftomach. 

DCLXX.  The  nerves  of  the  omentum  are  very  fmall, 
as  being  a fat  and  indolent  body  ; yet  it  receives  fonie 
little  branches  from  the  nerves  of  the  eighth  pair, 
both  in  the  greater  and  in  the  lefler  curve  of  the  fto- 
inach. 

DCLXXI.  The  arteries  of  the  mefentery  are,  in  ge- 
neral, the  fame  with  thofe  that  go  to  the  inteftines ; the 
fmaller  branches  of  which  go  to  the  fmaller  glandules 
and  cellnlar  fat  included  within  the  mefentery.  But, 
to  the  mefocolon,  fmall  arteries  are  diftributed  on  all 
fides  from  thofe  of  the  various  parts  connefted  to  it;  as 
the  intercoftais,  fperraatics,  lumbals  of  the  renal  cap- 
fules,  and  tranfverfely  from  the  fplenic  artery,  with  the 
pancreatic  branch  of  the  duodenum : but,  in  the  left 
mefocolon,  there  are  alfo  fmall  arteries  detached  from  the 
aorta  itfelf  to  the  glandulte  lumbales. 

DCLXXII.  The  veins  of  the  omentum,  in  general, 
accompany  the  arteries,  and  unite  into  fimilar  irunks  ; 
thofe  of  the  gaftrocolic  omentum  from  the  left  fide  open 
into  the  fplenic,  as  do  thofe  of  the  hepaticogaftric,  which 
likewife  fends  its  blood  to  the  trunk  of  the  vena  porta- 
j-uin:  thofe  from  the  larger  part  of  the  right  gaftrocolic 
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omentum  go  to  the  mefenteric  trunk ; as  do  thofe  of  the 
omentum  colicum,  with  thofe  of  the  appendices  epi- 
ploicse.  All  the  veins  of  the  mefentery  meet  together 
in  one,  which  is  truly  the  trunk  of  the  vena  portarum : 
in  forming  which,  they  are  firft  collefted  into  two  large 
arms;  of  which  one  receives  the  gaftro-epiploica,  with 
the  middle  colic  and  iliocolic  veins,  and  all  thofe  of 
the  fmall  inteftines  as  far  as  the  duodenum  ; the  other 
arm,  which  goes  tranfverfely  acrofs  the  former,  that 
arifes  above -it,  is  embraced  by  the  duodenum,  and  re- 
turns the  blood  of  the  left  colic  veins,  with  thofe  of  the 
reftum,  except  the  lowermoft,  which  belong  partly  to 
thofe  of  the  bladder,  and  partly  to  the  hypogaflric 
branches  of  the  pelvis.  The  vein  which  is  commonly 
called  h(zmorrhotdalis  interna,  is  fometimes  inferted  ra- 
ther into  the  fplenic  than  into  the  mefenteric  vein.  If 
it  be  demanded.  Whether  the  omentum  has  any  lym- 
phatic veffels  ? we  anfwer  in  the  affirmative : fmce  there 
are  conglobate  or  lymphatic  glandules,  both  in  the  little 
omentum  and  in  the  gaftrocolicum  ; alfo  the  ancient 
anatomifts  have  obferved  pellucid  veffels  in  the  omen- 
tum ; and,  lately,  a modern  has  defcribed  them  for  lac- 
teals  of  the  ftomach. 

DCLXXIII.  Other  ufes  of  the  omentum  are,  to  in- 
terpofe  betwixt  the  inteftines  and  peritonseum,  which, 
by  inflammation,  are  very  apt  to  grow  together ; to  keep 
the  former  in  a ftate  of  free  motion,  as  well  among 
themfelves  as  againft  the  peritonaeum,  with  but  little 
attrition  ; and  to  anoint  the  mufcular  and  membranous 
fibres  with  a very  foft  oil.  For  thefe  reafons,  even  in 
infedfs,  there  is  a great  deal  of  fat  placed  round  the  in- 
teftines. In  the  large  inteftines,  there  are  a great  many 
appendices,  which  likewife  are  produced  from  the  large 
branches,,  and  cannot  altogether  cover  the  omentum. 
But  the  fame  fets  the  veffels  in  order;  condudls  and 
gives  them  ftrengch;  and  exhales  a foft  vapour,  which, 
mixed  with  the  exhaling  abdominal  water,  anoiilts  and 
lubricates  all  the  vifcera. 

DCLXXIV,  The  mefentery  fefves  to  fufpend  and  dif- 
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play  the  Inteftines  in  fuch  a manner,  that  they  may 
move  freely,  and  with  a degree  of  firmnefs;  it  ferves  as 
a bed  tofultain,  and  fafely  conduft  the  numerous  veffels, 
nerves,  and  glandules  ; of  which  lafl;  we  fhall  fpeak  here- 
after : it  alfo  gives  an  external  coat  to  the  inteftines,  and 
forms  moft  of  the  omenta. 

DCLXXV.  But,  befides,  the  blood,  returning  thro* 
the  niefenteric  and  mefocolic  veins,  brings  with  it  ano- 
ther principal  conftituent  part  of  the  bile  ; namely,  a fub- 
alkalme  watery  humour,  which  is  abforbed  by  the  veins 
from  all  the  fmall  inteftines,  as  will  be  demoftrated  in 
its  proper  place.  Beftdes  this,  it  gives  to  the  liver  a 
more  putrid  water  from  the  large  inteftines,  which  is 
fetid,  and  nearly  approaches  to  a volatile  alkaline  nature, 
abforbed  from  the  feces,  that  now  begin  to  fmell  ftrong ; 
the  cxilfence  of  which  is  eafily  proved,  both  from  our 
own  experiments,  and  the  drying  of  the  feces  when  too 
long  retained.  The  water  is,  therefore,  a fluid  in  itfelf, 
and  rendered  more  fo  by  an  incipient  putrefaction  ; and, 
epnfequently,  it  ferves  to  reduce  the  tenacity  of  the  oil 
belonging  to  the  omentum  and  mefentery,  fo  as  to  keep 
it  from  congealing.  But  more  efpecially  in  the  bile,  it 
conftitutes  the  rancid  alkaline  quality,  with  which  this 
humour  abounds;  and  from  thence  comes  the  great 
tenuity  and  tinging  faponaceous  quality  of  the  bile.  ■ 

C H A P.  XXII, 

Of  the  S p I.  E E N. 

PCLXXVI.  ^ I ’’HE  fplecn  itfelf  is  one  of  thofe  vifeera^ 
i which  fend  their  blood  to  the  liver. 
It  is  a blueifli,  pulpy,  fomewhat  oval  vifeus,  fomething 
like  a mals  of  congealed  blood  in  its  confiftence,  having 
frequently  a notch  or  incifure  in  its  oval  circumference; 
whence  it  is  convex  tow-ards  the  ribs,  concave  niw'ard- 
Jy,  and  circumferibed  with  two  margins  or  edges,  of 
which  the  inferior  and  anterior  is  the  fharpeft.  It  is 
connefted  to  the  ftomach  bv  the  little  omentum  ; and 
above  that,  by  the  upper  ligament,  fupported  by  the 
fubjacent  colon,  and  by  another  ligament  (DCLVIll.) 
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behind  the  renal  capfule  ; to  which,  and  to  the  kidneys, 
it  adheres  by  the  peritongsum.  It  alfo  receives  the  pe- 
ritonaeum from  the  diaphragm,  under  the  denomination 
of  a ligament,  in  the  back  part  of  its  hollow  finus,  be- 
hind its  veffels.  The  fituation  of  it  varies  with  that  of 
the  Itomach  itfelf,  which  it  follows.  When  that  is  emp- 
ty, the  fpleen  is  raifed  perpendicularly,  fo  as  to  place 
its  extremities  right  up  and  down:  but  when  the  (to- 
inach  is  full,  the  middle  curve  or  arch  of  it  arifes  up- 
ward and  forward  (DCXXII.) ; and  at  the  fame  time 
obliges  the  fpleen  to  change  its  fituation,  fo  as  to  lie  al- 
moft  tranfverfely  with  its  lower  end  forward,  and  its 
upper  end  backward.  Thus,  being  of  a very  foft  and 
loofe  texture,  it  grows  larger  by  didention  when  the 
ftomach  is  empty,  and  becomes  lefs  again  when  its 
blood  is  preffed  out  by  the  dillention  of  the  full  Itomach 
againft  the  ribs.  From  hence  the  fpleen  is  found  large 
in  thofe  who  die  of  lingering  difeafes  ; but  in  thofe  who 
die  fuddenly,  and  in  full  health  of  body,  it  is  fmall. 
Another  motion  of  the  fpleen  is,  that  of  defcending 
with  the  diaphragm  in  infpiration,  and  afcending  again 
in  exfpiration  ; and  befides  this,  the  fpleen  frequently 
varies  in  its  fituation  M'ith  that  of  the  colon.  Fre- 
quently there  is  a fecond  or  lefs  fpleen  placed  upon  the 
former. 

DCLXXVIT.  The  blood-vejfels  of  the  fpleen  are  large, 
in  proportion  to  its  weight.  The  arterial  trunk  comes 
from  the  coeliac  ; the  upper  branch  of  which,  proceed- 
ing in  a ferpentine  courfe  above  and  behind  the  pancre- 
as, to  which  it  gives  branches,  as  well  as  to  the  mefo- 
colon,  ftomach,  and  omentum,  is  at  length  incurvated 
in  the  direftion  of  the  fulcus  or  notch  of  the  fpleen, 
which  it,  after  a manner,  perforates  by  feveral  diflinct 
branches,  fuftained  at  the  right  extremity  by  the  omen- 
tum gaftrocolicum.  The  thicknefs  of  this  artery  is 
greater  than  that  of  the  aorta.  The  fplenic  vein,  which 
accompanies  the  artery,  is  confiderably  fofter  than  any 
other  veins  of  the  body ; it  forms  the  principal  left 
branch  of  the  vena  portarum.  Befides  thefe,  the  fpleen 
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receives  fmali  arteries  from  the  great  coronary  de- 
fcending  behind  the  pancreas,  and Tometimes  from  the 
internal  haemorrhoidal.  The  vafa  brevia  of  the  fpleen 
and  ftomach  we  have  mentioned  elfewhere;  and  its  li- 
gaments and  membranes  receive  fmali  arterial  twigs 
from  the  lumbar  arteries,  phrenics,  intercoftals,  and 
thofe  of  the  renal  capfules.  In  like  manner  alfo  the 
veins  in  the  fpleen,  and  thofe  which  join  it  to  the  fto- 
mach,  communicate  with  the  phrenics,  and  with  the 
veins  of  the  renal  capfules. 

DCLXXVlIl.  The  lymphatic  vejfeh  of  the  fpleen  are 
defcribed  to  arife  in  the  duplicaiure  of  the  fplenic  coat 
or  membrane  (of  which  there  is  none  at  all),  and 
from  thence  to  proceed  on  to  the  receptacles  of  the  chyle, 
very  evident  in  a calf ; in  mankind  they  are  rendered 
confpicuous  by  blowing  air  under  the  membrane,  by 
maceration,  or  water  injefted  into  the  arteries. 

DCLXXIX.  The  nerves  of  the  fpleen  are  very  fmali ; 
from  whence  it  is  capable  of  but  little  pain,  and  is  very 
rarely  inflamed.  They  arife  from  a particular  plexus, 
compofed  out  of  the  pofterior  branches  of  the  eighth 
pair  at  the  ftomach  (DCXXX.),  and  of  certain  branch- 
es from  the  large  gangliform  plexus,  which  produces 
the  fplenic  trunk  of  the  intercoftal  nerve,  from  whence 
the  branches  furround  the  artery  into  the  fpleen. 

DCLXXX.  The  fabric  of  the  fpleen  appears  to  be 
much  more  fimple  than  has  been  commonly  believed. 
For  it  is  compofed,  both  in  us  and  in  calves,  altogether 
of  arteries  and  of  veins ; the  former  of  which,  after 
fpending  themfelves  in  a great  number  of  fmali  branch- 
es, are  at  length  thickly  fubdivided  into  very  foftbrufli- 
like  bunches,  very  difficult  to  fill  with  injeclion,  termi- 
nating in  circles  ; by  which  there  is  a ready  paflTage  for 
liquors  into  the  correfponding  veins.  Thefe  circles, 

with 

The  reafon  why  Haller  denies  this,  arlfes  from  this  error: 
That  the  proper  tunic  of  the  fpleen  comes  from  the  peritonaeum  ; 
which  however  is  not  the  cafe,  The  fpleen,  like  the  kidneys,  has 
a membrane  of  its  owu,  over  which  a piece  is  continued  from  the 
peritonaeum  ; from  thence  arifes  a true  duplicature,  containing  a 
plexus  of  lymphatic  vefTels. 
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with  their  parallel  branches,  form  a fort  of  bunches  like 
a pencil  brufh,  but  of  a Ihorter  rounder  kind  ; whence 
many  have  miftaken  them  for  glands.  Nor  does  the 
injeftion,  rightly  managed,  .ever  cfcape  from  the  veffds 
into  the  intervals ; nor  were'  iny  hollow  glandules  ever 
difcovered  by  certain  obfervation.  Every  little  arterial 
trunk,  with  the  fmaller  twigs  that  proceed  from  it,  are 
each  of  them  furrounded  by  a very  fine  cellular  fub- 
ftance  or  web-work,  in  the  fame  manner  with  the  fmall 
velTels  of  all  the  other  vifcera,  but  here  rather  fofter. 
The  whole  body  of  the  fpleen  is  outwardly  furrounded 
by  a fingle  membrane,  which  is  not  very  tough,  conti- 
nued from  the  peritonaeum,  and  joined  to  the  flelhy 
part  of  the  fpleen  by  a pretty  thick  cellular  texture, 

DCLXXXI.  Hence  we  obferve,  that  the  fpleen  con- 
tains more  blood,  in  proportion,  than  any  of  the  other 
vifcera  ; fince  it  has  no  mufcles,  fat,  air-veffels,  or  ex- 
cretory ducts,  interpofed  betwixt  its  blood-veflels.  We 
learn  alfo  from  obfervation,  that  the  blood  of  this  part 
hardly  ever  congeals,  from  the  abundance  of  its  volatile 
or  bilious  falts  : but  it  looks  of  a dark- brown  colour, 
and  may  be  eafily  diluted  ; whence  one  may  compare  it 
almoft  to  the  blood  of  a foetus. 

DCLXXXII.  The  want  of  an  excretory  du£l  to  the 
fpleen,  has  occafioned  the  ufe  of  it  to  be  doubtful,  and 
controverted  throughout  all  ages  of  anatomy.  To  us 
the  fabric  itfelf  feems  to  lead  to  the  following  ufes  ; al- 
though, perhaps,  they  do  not  comprehend  all  the  ufes 
of  the  fpleen.  A great  quantity  of  blood  is  imported 
to  the  fpleen  (DCLXXVII.),  and  with  a flower  motion, 
from  the  ferpentine  courfe  and  hardnefs  of  the  artery  : 
but,  at  the  time  when  the  ftomach  is  empty,  this  blood 
comes,  and  is  received  in  a greater  quantity  by  the 
fpleen,  not  now  fo  much  comprelfed,  therein  to  ftag- 
nate,  as  it  would  feem  plainly  from  the  great  proportion 
of  branches  to  the  trunks  in  this  part;  to  which  add, 
the  difficult  courfe  or  flow  circulation  which  the  blood 
meets  with  in  palling  from  the  fpleen  through  the  liver: 
from  hence  the  frequent  fcirrhofities  of  the  fpleen; 

s and 
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and  from  hence  the  immenfe  quantity  of  blood  witi) 
•which  the  fpleen  is  in  every  point  dilbended,  the  like  of 
•which  we  do  not  fee  in  any  other  part.  Here,  then, 
the  almofl  (fagnant  blood,  fomented  with  heat,  attenua- 
ted, and  in  a manner  difl'olved  by  the  putrid  feces  of 
the  adjacent  colon,  enters  thus  upon  the  firfl  fteps  of  a 
begun  putrefaftion,  as  we  learn  by  experiments,  both 
from  its  colour  and  confiflence.  But  the  greater  fluidity 
of  the  blood  herein,  proceeds  not  only  from  this  dilTo- 
lution,  but  becaufe  all  its  watery  juices  that  enter  by 
the  artery  return  alfo  again  by  the  vein  ; for  there  are 
no  fecretory  dufts  in  the  fpleen. 

DCLXXXIIl.  Moreover,  when  the  ftomach  is  full  of 
food  or  flatus,  the  fpleen  is  thereby  comprcfled  into  a 
narrower  compafs,  againfl  the  ribs  and  fuperincumbent 
diaphragm,  by  which  means  the  blood,  that  before  was 
i’carce  able  to  creep  along  through  the  fplenic  veins,  be- 
ing now  prefled  out  more  plentifully,  returns  with  a 
greater  celerity  towards  the  liver ; till  mixing  with  the 
fluggilh  blood  in  the  trunk  of  the  porta,  replenilhed 
with  the  fat  or  oil  of  the  omentum  and  mefentery 
(DCLXIX.),  it  dilutes  or  thins  the  fame,  and  renders 
it  lefs  apt  to  ftagnate  or  congeal ; and  at  the  fame  time 
it  conduces  to  form  a larger  fecretion  of  bile  at  a time 
W'hen  it  is  mofl  wanted,  viz.  to  flow  plentifully  to  the 
food  now  under  digeftion.  The  fpleen,  therefore,  feems 
to  prepare  the  blood,  that  it  may  fupply  a fort  of  watery 
juice  to  the  bile  ; but  fuch  as  is  probably  of  a fubal- 
kaline  nature,  and  rendered  fomewhat  fliarp  by  the  re- 
mora of  the  blood. 

DCLXXXIV.  Whether  is  the  fpleen  of  a cellular 
fabric?  Is  the  blood  poured  out  into  thofe  cells  fo  as  to 
Ifagnate  ? or  is  it  diluted  with  fome  juice  fecreted  by 
peculiar  glands  ? We  fee  nothing  of  this  is  demon- 
ftrable  by  anatomy ; nor  does  the  liquor  or  wax  injec- 
ted ever  extravafate  into  the  cellular  fubftance,  unlefs 
urged  with  much  greater  violence  than  nature  ever  ufes 
or  intended.  As  to  the  old  queftion.  Whether  the 
fpleen  brews  up  an  acid  to  whet  or  fharpen  the  ftomach  ? 
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that  opinion  has  been  long  difcarded,  as  repugnant  to 
the  nature  of  all  the  animal  juices.  If  it  beaiked.  Whe- 
ther the  fpleen  be  not  an  ufelefs  mafs,  as  it  might  feeni 
to  be,  from  the  little  damage  an  animal  fuftains  after  it 
has  been  cut  out  ? we  anfwer.  That  a robufl:  animal, 
fuflfering  but  little  injury  from  the  lofs  of  a part,  does 
not  prove  it  to  be  ufelefs ; and  yet  there  are  examples, 
after  fuch  an  experiment  has  been  made,  that  the  livei' 
becomes  fwelled  and  difordered,  makes  a lefs  quantity 
of  bile,  and  of  a darker  brown  colour  ; while  the  animal 
is  perpetually  troubled  with  flatulencies,  gripes,  or  in- 
digeflion  : all  which  are  to  be  afcribed  to  the  vitiated 
nature  of  the  bile,  an  obltruclion  of  the  liver,  and  an 
imperfeft  or  weak  digeflion ; at  they  fame  time  they 
are  confirmed  by  repeated  experiments. 

CHAP.  xxm. 

Of  the  Pa  N c R E A s. 

DCLXXXV.^  S ^HE  pancreatic  juice,  which  is  watery, 
i infipid,  thin,  neither  acid  nor  alka- 
line, is  poured  into  the  fame  place  into  which  the  bile 
difcharges  itfelf. 

DCLiXXXVI.  The  pancreas  is  a very  long  glan- 
dule, the  largeft  of  the  falival  kind,  extended  over  the 
inferior  lamina  of  the  tranfverfe  mefocolon ; which,  be- 
yond the  pancreas,  behind  its  fuperior  lamina,  behind 
the  ftomach,  before  the  fpleen,  under  and  behind  the 
liver,  meets  with  the  inferior  lamina:  it  lies  before  the 
left  capfule  and  the  aorta  ; is  plain^  and  of  a triangular 
fliape,  with  a light  ftroke  on  the  upper  part,  and  co- 
vered wfith  the  peritonaeum,  upon  which  the  pollerior 
flat  fide  of  the  empty  llomach  is  fupported  ; for  that 
fide  of  the  ftomach  is  both  lower  as  well  as  pofterior.- 
d he  pancreas  begins  fmall  from  the  fpleen  itfelf;  and 
extending  almofl  tranfverfely  to\Vards  the  right  fide,  it 
emerges  forwards  to  the  peritonaeum,  acrofs  the  verte- 
bras, to  the  right  fide  of  which  it  grows  confiderably 
broad,  being  received  betwixt  the  fuperior  and  inferior 
I plats 
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plate  of  the  tranfverfe  mefocolon  (DCLIX.);  and  is> 
finally,  fo  connected  by  its  round  head  to  the  duode- 
num, that  this  inteftine  ferves  it  for  a mefentery.  The 
ftrufture  of  it  is,  like  that  of  the  falival  glands,  made 
up  by  a great  number  of  fmall  kernels  of  a firm  texture, 
connefted  to  each  other  by  a good  deal  of  cellular  fub- 
ftance.  The  pancreatic  blood-veffels  are  rather  nume- 
rous than  large,  derived  chiefly  from  the  fplenic  bran- 
ches : but  on  the  right  fide  it  is  fupplied  by  the  firft 
artery  of  the  duodenum,  and  from  that  other  which  is 
lower  down,  and  is  in  common  both  to  the  duodenum 
and  pancreas ; both  of  which  arife  from  the  hepatic 
artery,  and  of  which  the  former  inofculates  with  the  lat- 
ter, and  both  with  the  mefenteric  artery,  which  fupplies 
confidcrable  twigs  to  this  gland;  but  the  fmaller  rami- 
fications come  from  the  phrenic  and  capfular  arteries. 
The  nerves  of  this  gland  are  not  of  any  confiderable  fizcf 
whence  it  is  but  little  fenfible : they  are  jderived  from 
the  pofterior  gaftric  and  the  hepatic  plexus,  from  that 
of  the  fpleen,  &c. 

DCLXXXVII.  The  excretory  du6t  of  this  gland  runs 
almolt  through  its  middle,  white  and  tender,  arifing 
every  where  from  a great  number  of  roots ; by  which, 
being  gradually  increafed,  it  emerges  before  the  ,vena 
portarum  and  mefenteric  artery,  and  receives  a large 
branch  from  the  lateral  pancreatic  portion  ; from  whence 
it  advances  to  the  fame  part  of  the  duodenum  into 
which  the  biliary  diuft  opens  ; where,  changing  its  courfc 
downward,  it  enters  through  the  finus  that  lies  betwixt 
the  coats  of  the  inteffine,  internally  fmooth  ; and  here, 
receiving  the  ductus  choledochus,  it  opens  together 
with  that  into  a certain  fold  of  the  fame  duodenum,  de- 
feending  towards  its  lowefl  part.  But  not  unfrequently 
it  opens  diftiu6t,  both  in  its  duct  and  orifice,  from  that 
of  the  biliary  dufl  ; and  fometimes  it  is  inferted  by  two 
dufts,  of  which  the  lower  one  only  is  diftincl  and  lefs ; 
but  in  man,  and  moil  other  animals,  it  always  opens 
near  the  du<^  of  the  bile.  In  its  mouth  there  is  no 
bile. 


DCLXXXVIII. 
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DCLXXXVIII.  The  quantity  of  juice  fccreted  by  this 
gland  is  uncertain  ; but  it  muff  be  very  confiderable,  if 
we  compare  the  bulk  or  weight  of  it  with  that  of  the  fa- 
lival  glands  ; than  which  it  is  three  tihjes  larger,  and 
feated  in  a warmer  place.  It  is  expelled  by  the  force  of 
the  circulating  blood,  with  an  alternate  preffiire  from 
the  incumbent  and  furrounding  vifeera  ; as  the  liver, 
ftomach,  fpleen,  mefenteric  and  fplenic  arteries,  with 
the  aortai  The  great  ufefulnefs  of  this  gland  may  ap- 
pear from  its  being  found  not  only  in  man,  but  almolfc 
in  all  animals  : norrS  its  ufe  the  lefs  from  that  experi- 
ment which  llpws  a great  part  of  it  may  be  cut  out  from 
a robuft  animal  without  occafiioning  death  ; becaufe,  in 
the  experiment,  a part  of  the  pancreas  muft  be  left  with 
the  duodenum.  Its  eifervefcence  with  the  bile  arifes 
from  the  effect  of  a ligature,  and  air  mixed  with  the 
inteffinarhum&ur. 

DCLXXXVIII.  The  pancreatic  juice  feems  princi- 
pally of  ufe  to  dilute  the  vifeid  cyftic  juice,  to  mitigate 
its  acrimony,  and  mix  it  with  the  food.  Hence  it  is 
poured  into  a place  remote  from  the  cyltic  du£l  as  often 
as  there  is  no  cyflis.  Like  the  reft  of  the  inteftinal  hu- 
mours, this  juice  dilutes  the  mafs  of  aliments,  refolves 
them,  and  does  every  other  ofiice  of  the  faliva. 

CHAP.  XXIV. 

Qf  the  Liver,  Gall-Bladder,  andl^iLE, 

DCLXXXIX.TpHE  liver,  being  the  largeft  of  all  the 
1,  vifeera,  fills  up  a very  large  part  of 
the  abdomen  in  its  upper  chamber,  above  the  mefo- 
colon ; and  is  ftill  larger  in  proporton  in  the  foetus. 
Above,  behind,  and  to  the  right  fide,  it  is  covered  by 
the  fuperincumbent  diaphragm,  from  which  it  receives 
the  peritonaeum  for  a covering,  under  the  denomina- 
tion of  ligaments,  chiefly  in  three  places;  for  on  the 
convex  part  of  the  liver,  from  the  palTage  of  the  vena 
cava  to  the  tranfverfe  furrow  of  the  liver,  the  peritonaeum 
defeends  double,  growing  broader  in  the  forepart, 
VoL.II,  H under 
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tinder  tbe  name  of  ligamentum  fufpniforium^  which  di- 
vides the  greater  right  lobe  from  the  leffer  left  lobe  of 
the  liver ; and  then  parting  from  its  duplication,  it  ex- 
pands into  the  proper  coat  of  this  vifcus  (DCXXllL), 
which  is  white,  fimple,  and  thin,  like  the  external  coat 
of  the  ftomach  ; and  under  this  fpread  the  cellular  fub- 
ftance,  by  which  it  is  intimately  conjoined  with  the  flelh 
of  the  liver.  To  the  lower  margin  of  this,  joins  the 
umbilical  vein  ; which,  in  an  adult,  being  dried  up, 
leaves  only  a fmall  cord,  furrounded  with  much  fat. 
In  the  extremity  of  the  left  lobe,  and  on  the  convex 
part,  not  unfrequently  at  its  edge,  a membrane  goes  to 
the  liver  from  the  diaphragm;  which  in  children,  and 
other  young  fubjefts,  is  frequently  to  the  left  fide  of  the 
cefophagus,  but  in  adults  to  the  right  fide;  yet  always 
conjoined  both  to  the  gula  and  to  the  fpleen,  whenever 
the  liver  or  the  left  ligament  is  very  large.  The  right 
ligament  ties  the  diaphragm  in  its  hinder  part  to  the 
thickefl  part  of  the  right  lobe.  Befides,  but  without 
any  apparent  length,  the  membrane  of  the  right  lobe 
of  the  liver  is  often  conjoined  by  the  cellular  fubftance 
with  the  diaphragm  ; more  efpecially  in  old  fubjecfs, 
for  in  the  foetus  it  is  eafily  feparated ; and  then  it  con- 
tinues it  courfe  betwixt  the  fufpenfory  and  left  ligament. 
Joined  as  before  with  the  peritonaeum,  fo  as  to  refemblc 
a ligament.  But  alfo  from  the  right  kidney,  the  peri- 
tonaeum going  off  to  the  liver,  makes  a reduplication 
like  a ligament,  and  conjoins  together  the  lefs  omen- 
tum with  the  continued  loofe  productions  of  the  mefo- 
colon  (DCLXIII.)  with  the  liver,  ftomach,  and  duo- 
denum ; and  likewife  the  fame  mefocolon  to  the  pan- 
creas. Thus  the  liver  is  fufpended  in  the  body,  with  a 
confiderable  degree  of  firmnefs  ; yet  fo  as  to  be  allowed 
a confiderable  liberty  to  move  and  be  varioufly  agitated, 
raifed,  and  deprefled,  by  the  adions  of  the  diaphragm. 
The  fame  ligaments  form  a common  membrane,  which 
covers  the  liver  as  well  as  other  vifcera. 

DCXC.  Moreover,  the  inner  concave  face  of  the 
light  liver  lies  with  its  forepart  before  the  colon ; and 

in 
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in  its  back  part  correfponds  to  the  right  kidney  ahd  re- 
nal capfule,  to  which  it  is  connedted  by  the  cellular  fub- 
flance.  The  middle  (inus  lies  near  the  duodenum, 
which  touches  the  gall  bladder;  and  alfo  lies  contigu- 
ous with  that  part  that  conducts  the  great  blood-veffels. 
The  left  lobe  extends  largely  over  the  flomach  ; and 
frequently,  efpecially  in  younger  fubjedls,  goes  beyond 
the  cefophagus  into  the  left  hypochondrium.  The  lo- 
bule, in  the  mean  time,  adapts  itfelf  to  the  leffer  curve 
of  the  ftomach.  But,  moreover,  the  pancreas  is  co- 
vered by  the  liver,  and  the  right  renal  capfule  is  tied  to 
the  part  of  the  liver  fartheft  to  the  right  fide  by  much 
cellular  texture^ 

DCXCI.  The  figure  of  the  liver  is  difficult  to  defcribe. 
It  begins  in  the  cavity  of  the  right  hypochondrium,  by 
a very  thick  folid  protuberance,  cbnvex  towards  the 
diaphragm,  and  hollow  towards  the  colon  and  kidney  j 
having  a protuberant  line  dividing  the  faces  of  thefe 
fmall  hollows,  which  is  continued  to  the  longer  appen- 
dix of  the  lobule.  After  this,  the  liver  grows  flenderer. 
and  thinner,  and  is  at  lafl  terminated  or  extenuated  in- 
to a tip,  almofl  triangular  ; which,  paffuig  into  the 
left  hypochondrium,  goes  before  the  cefophagus,  in 
young  fubjedts,  as  far  as  the  fpleen;  but  in  adults,  it 
is  often  fhorter,  and  ends  at  the  cefophagus.  The 
edge,  in  which  the  convex  part  of  the  liver  meets 
with  the  concave  one,  is  wholly  in  the  fore  and  lower 
part.  The  whole  obtufe  margin  lies  backwardi  The 
upper  and  back  part  of  the  liver  is  every  where  con- 
vex ; fuftains  the  diaphragm  ; and  in  a large  part, 
which  is  fomewhat  flatter,  towards  the  left  fide,  it  is 
placed  under  the  heart:  but  the  lower  furface,  being 
Varioufly  figured,  refls  itfelf  upon  the  duodenum,  colon, 
ftomach,  pancreas,  and  right  renal  capfule.  For  there 
are  feveral  little  furrows  which  divide  the  furface  into 
different  regions,  and  which  did  not  efcape  the  notice  of 
the  ancients. 

DCXCII.  The  principal  of  thefe  furrovvs  is  extended 
tranfverfely,  from  the  right  fide  to  the  left,  and  divides 
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a third  part  of  the  liver,  beginning  flender  in  the  right 
lobe,  and  growing  broader  towards  the  left.  Before 
this  tranfverfe  fulcus,  there  is  an  excavation  in  the  right 
lobe  for  the  gall-bladder,  and  then  the  anonymous  con- 
vex lobule ; after  which  comes  the  folfa  of  the  umbili- 
cal vein,  extending  tranfverfely  backward,  often  cover- 
ed with  a procefs  or  bridge  that  joins  the  anonymous  to 
the  left  lobe  ; but  behind  the  great  fulcus,  firft  towards 
the  right  fide,  there  is  a flender  tranfverfe  eminence 
growing  broader  to  the  right,  and  moderately  hollow, 
by  which  the  great  blood-veffels  are  conducled  into  the 
liver : and  this  little  valley  was  by  the  ancients  deno- 
minated the  portiz  or  gates  of  the  liver.  This  joins  the 
lobule,  which  I-fliall  defcribe,  with  the  right  lobe.  Then 
the  pofterior  lobules,  fhaped  like  a nipple,  obtufely  co- 
nical, projefts  into  the  lefs  curvature  of  the  ftomrch. 
The  thick  root  of  this  and  the  former  excavated  emi- 
nence, begins  from  the  convex  part  of  the  liver,  at  the 
diaphragm  ; and  from  thence,  on  the  right  fide,  is  im- 
prelfed  with  an  oblique  furrow,  inclined  to  the  right 
fide,  for  the  paflage  of  the  trunk  of  the  vena  cava,  de- 
fcending  from  the  heart  to  the  lumbal  vertebras  ; and  is 
frequently  furrounded  by  a great  part  of  the  flefh  of  the 
liver,  like  a bridge,  or  even  fo  as  to  complete  the  circle, 
and  form  a tube.  The  left  end  of  the  lobule  is  termi- 
nated by  another  fofla  almoft  Itraight  backw'ards,  but 
inclined  to  the  left ; w'hich,  taking  its  origin  from  the 
extremity  of  the  tranfverfe  one,  terminates  at  the  paf- 
fage  of  the  vena  cava  through  the  diaphragm.  In  this 
finus  was  lodged  the  duftns  venofus  in  the  foetus,  of 
which  there  are  fame  remains  to  be  perceived  alfo  in 
the  adult.  All  that  lies  beyond  this  is  the  left  lobe, 
which  is  fingle,  equally  concave  below,  fo  that  it  may 
lie  upon  the  itomaeh,  and  is  extenuated  to  a thin 
edge. 

DCXCIII.  This  fo  large  vifeus  is  proportionably  fup- 
plied  with  veffels,  and  of  various  kinds.  The  artery, 
which  is  indeed  confiderable,  being  the  greater  right 
portion  of  the  Ctcliac,  emerges  from  the  trunk  forward, 
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and  to  the  right,  going  tranfverfely  before  the  vena  por. 
tarum  ; and  after  giving  off  a fmall  coronary  with  the 
pancreatic  and  duodenal  artery,  the  laft  of  which  is 
pretty  large,  it  goes  on  and  enters  the  liver,  commonly 
by  two  branches ; of  which  the  left  is  betwixt  the  um- 
bilical fofia,  the  venal  duct,  pofterior  lobule,  with  the 
left  and  the  anonymous  lobe,  alfo  the  fufpenfory  liga- 
ment ; and  this  branch  inofculates  with  the  phrenic  and 
epigaftric  arteries..  The  right  enters  the  liver  lower, 
covered  by  the  biliary  duds ; and  having  reached  the 
right  with  the  anonymous  lobe,  there  fends  olF,  in  one 
fmall  trunk,  the  cyltic  artery,  wdiich  foon  after  divides 
into  two,  and  is  fpread  both  under  and  upon  the  gall- 
bladder, covered  by  the  common  coat  of  the  liver,  and 
fupplies  not  only  the  gall-bladder  and  biliary  duds  with 
its  branches,  but  likewife  fome  part  of  the  liver  itfelf. 
From  the  left  branch,  or  fometimes  from  the  trunk  of 
this,  arifes  a fuperhcial  artery  to  the  biliary  duds,  anony- 
mous lobe,  and  glandules  of  the  portae.  Belides  the 
caeliac  artery,  there  is  frequently  a large  right  branch 
produced  from  the  mefenterica  major,  creeping  behind 
the  pancreas ; and  this  ferves  inftead  of  the  eighth 
branch  of  the  hepatic  artery  from  the  csliac.  But 
likewife,  the  greater  coronary,  which  is  the  firli:  twig 
of  the  cmliac,  always  gives  fome  ramifications  to  the  left 
lobe,  and  to  the  foffa  of  the  dudus  venofus ; which  laft 
branch  is  often  very  confiderable.  The  leffer  arteries 
are  thofe  fent  to  the  liver  from  the  phrenic,  mammaries, 
renal  and  capfular  arteries.  They  communicate  alfo 
with  the  epigaftrics, 

DCXCIV.  In  the  foetus,  the  umbilical  vein  brings 
much  blood  to  the  liver,  at  which  time  the  vein  ftretch- 
ing  to  the  portse  is  but  fmall.  It  fends  forth  branches 
while  it  ftretches  backwards  through  its  foffa  ; thefe 
branches  are  numerous,  and  very  large  ; fo  that  one  of 
them  equals  the  vena  portarum  in  bignefs,  in  that  place 
where  it  is  dilated  into  a tumour,  which  unites  with  the 
left  branch  of  the  vena  portarum.  But  it  fends  one 
branch  through  the  polterior  part  of  the  horizontal  foffa 
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rnto  the  vena  cava,  or  fome  of  its  hepatic  branches; 
this  is  called  the  duElus  venofus.  In  an  adult  perfon, 
indeed,  this  duct  is  filled  up  ; and  the  vena  portarum, 
which  now  grows  larger,  fills  the  hepatic  branches. 

DCXGV.  The  vena  portarum  receives  all  the  blooi 
of  the  fiomach  (DCXXIX),  of  the  inteftines  and  mefen- 
tery  (DCXXXI.),  of  the  ipleen  (DCLXXVIL),  omen- 
tum fDCLXlX.),  and,  lafily,  of  the  pancreas,  at  firil 
info  two  trunks,  the  tranfverfe  fplenic  and  afeending 
rnefenteric  ; then  into  one,  which  is  continued  with  the 
inefenterics.  This  is  large,  coinpofed  of  ftrong  mem- 
branes, firft  a little  bent  behind  the  duodenum,  where 
it  receives  the  vein  from  its  right  fide,  together  with 
the  lefier  coronary  ; whence  going  higher  to  the  right 
fide,  it  again  divides  into  tw'o  large  trunks  in  the  finus 
of  the  lobule  of  the  liver  (DCXCIL),  and  immediately 
after  is  again  divided  into  tw'o  large  trunks.  01  thele 
two,  the  right,  being  fiiorter,  larger,  and  bifurcated, 
liaving  received  the  cyllic  vein,  goes  to  its  own  lobe. 
I’he  left  runs  on  through  the  retnaining  part  of  the 
traofverfe  furrow  of  the  liver;  and  after  giving  veins  to 
the  lobule,  with  the  anonymous  and  leh  lobe,  it  is  iri- 
curvated  and  enters  the  umbilical  folTa ; from  whence 
about  the  middle,  it  immerges  and  ramifies  through  the 
liver.  There  are  fome  inftance  in  which  the  venous 
branch  of  the  poftcrior  lobule  has  been  fent  diftind 
from  the  vena  portarum. 

DCXCVI.  i'he  vena  portarum  is  on  every  fide  fur- 
rounded  with  a good  deal  of  cellular  fubftance,  derived 
to  it  from  the  mefentery  and  fpleen,  denle,  Ihort,  and 
adding  ftrength  to  the  membranes  ; thofe  with  which  it 
is  furnilhed  being  harder  than  the  aorta  itfelf.  Inter- 
mixed with  this  cellular  fubftance,  are  alfo  many  of  the 
fmailer  vclfels  and  hepatic  nerves,  which  all  come  to- 
gether under  the  denomination  of  a capfula^  which  is 
nothing  more  than  the  cellular  fubftance,  and  never  has 
truly  a fingle  fleflty  fibre.  By  this  the  vena  portarum 
is  conduded  to  the  liver,  and  firmly  fuftained ; info- 
much,  that  the  branches,  being  cut,  maintain  the 
round  ligiits  of  their  fedions.  But  each  branch  of  this 
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veffel  is  divided  into  many  others,  again  divided  and 
fubdivided,  after  the  manner  of  arteries,  till  they  at 
length  produce  the  fmalleft  capillaries.  In  this  courfe 
every  branch  of  the  vena  portarum  is  accompanied  with 
a focial  branch  of  the  hepatic  artery,  creeping  upon  the 
furface  of  the  vein,  and  the  contiguous  hepatic  dufts, 
almoft  in  the  fame  manner  as  the  bronchial  arteries 
ufually  creep  along  the  ramifications  of  the  windpipe  in 
the  lungs ; while,  in  the  mean  time,  both  the  artery 
and  the  vein  are  connected  to  the  branches  of  the  biliary 
du6ts  by  a thin  cellular  fubftance  like  a fpider’s  web. 
Some  go  out  of  the  liver,  being  divided  to  the  liga- 
ments, and  inofculating  with  the  furrounding  veins. 
And  the  fum  of  the  branches  in  the  vena  portarum  is 
always  greater  than  the  trunk ; whence  the  lights  of  all 
the  branches  together  greatly  exceed  that  of  the  trunk 
(XXXVII.) : from  whence  follows  a great  friction  or 
refiftance  (CLXXX  and  CLXII.),  after  the  fame  man- 
ner as  we  obferve  in  the  arteries. 

DCXCVII.  But,  fmee  the  blood  is  in  this  manner 
conveyed  through  the  liver  to  the  branches  of  the  vena 
portarum,  together  with  the  hepatic  artery,  it  muft  of 
courfe  be  conveyed  back  again  by  fome  other  veins : and, 
therefore,  the  extreme  branches  of  the  vena  portarum 
and  hepatic  artery  inofculate  ultimately  into  other  veins, 
which  are  branches  of  the  cava  ; which  arifing  from  the 
whole  circumference  of  the  liver,  run  together  towards 
the  pofterior  gibbous  part  of  the  liver  into  branches  and 
trunks,  which  at  laft  go  off  into  ten  or  more  large  vef- 
fels.  The  leffer  of  thefe  trunks,  and  greater  number  of 
them,  pafs  out  through  the  pofterior  lobule  of  the  liver, 
and  go  to  the  cava  through  the  fulcus,  that  lies  on  the 
right  fide  of  the  lobule,  often  completed  into  a circle 
by  a fort  of  bridge  or  produefion  of  the  liver;  from 
whence  they  afeend  together  through  the  diaphragm  to- 
wards the  left  fide.  Two  or  three  trunks,  much  larger 
than  the  former,  are  inferted  into  the  fame  cava,  ciofe 
to  the  diapbram,  whofe  veins  they  often  take  in  by  the 
way.  The  branches  of  the  vena  cava  are,  in  the  adult, 
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generally  fewer  and  lefs  than  thofc  of  the  vena  porta- 
rum;  which  is  an  argument  that  the  blood  moves 
quicker,  becaufe  of  the  lefs  friftion  (CLXX.),  and  of  the 
very  colledion  of  the  blood  into  a lefs  light  or  capacity, 
by  which  it  is  always  accelerated  when  there  is  a fuffi- 
cient  compreffing  force  (CLXX.)  As  to  any  valves  at 
the  openings  of  thefe  branches  into  the  cava,  I know 
not  of  any  which  deferve  to  be  regarded.  The  trunk 
of  the  vena  cava,  paffing  through  a foramen  of  the  dia- 
phragm, obtufely  quadrangular,  furrounded  and  ter- 
minated by  mere  tendons  (CCLXII.),  is  thereby  ren- 
dered not  eafily  changeable : and  having  furmounted 
this  opening  of  the  diaphragm,  it  then  immediately  ex- 
pands into  the  right  auricle.  The  fmaller  veins  of  the 
liver  creeping  about  its  furface,  are  fent  forth  from  the 
phrenics,  renals,  and  azygos;  or  at  lead  there  is  cer- 
tainly a communication  betwixt  thefe  and  the  hepatic 
veins  coming  from  the  porta:. 

DCXCVIil.  That  the  blood  comes  from  all  parts 
(DCXCV.)  by  the  vena  portarum  to  the  portae,  is  pro- 
ved by  a ligature,  by  which  any  vein  betwixt  thefe  parts 
and  the  ligature  fwells;  but  the  porta  itfclf,  above  the 
ligature,  grows  flaccid  and  empty.  But  that  it  after- 
wards goes  through  the  liver  to  the  cava,  appears  by 
anatomical  injeclions,  which  fhow  open  and  free  ana- 
flomofes  or  communications  betwixt  the  vena  portarum 
and  the  cava,  together  with  the  common  nature  of  the 
veins  going  to  the  cava.  Again,  the  difiicult  diftri- 
bution  or  paflTage  through  the  vena  portarum,  like*  to 
that  of  an  artery,  together  with  its  remotenefs  from  the 
heart,  and  the  oily  or  fluggilh  nature  of  the  blood  itfclf, 
occafion  it  to  ffagnate,  accumulate,  and  form  fcirrhous 
fwellings  in  no  part  oftener  than  the  liver.  But  this  dan- 
ger is  diminilhed  by  the  motion  ol  the  adjacent  mufcles, 
and  by  the  refpiration ; as  it  is  increafed  by  inadlivity, 
with  four  and  vifcid  aliments.  But,  hitherto,  we  have 
been  fpeaking  of  the  adult  liver,  in  which  both  the  um- 
bilical vein  and  the  ductus  venofus  are  empty  and  clofed 
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up,  although  they  continue  to  cohere  with  the  left 
branch  of  the  vena  portarum. 

DCXCIX.  The  nerves  of  the  liver  are  rather  nume- 
rous than  large  j hence,  when  wounded  or  inflamed,  it 
is  capable  of  no  very  great  pain.  They  have  a twofold 
origin  . Mdft  of  them  arife  from  the  large  gangliform 
plexus,  made  by  the  fplenic  branch  of  the  intercoftal 
nerve,  with  the  addition  of  a branch  from  the  pofterior 
plexus  of  the  eighth  pair;  they  accompany  the  hepatic 
artery,  and,  playing  round  its  trunk,  are  diftributed 
with  that  and  the  portal  branches  throughout  the  liver. 
Another  fafciculus  of  nerves  ufually  enters  with  the 
duftus  venofus,  and  arifes  from  the  pofterior  plexus 
of  the  eighth  pair,  but  fometimes  from  the  great 
plexus. 

DCC.  The  lymphatic  vejjels  of  the  liver  are  nume- 
rous, being  conftantly  and  eafily  to  be  feen  about  the 
ports.  They  arife  from  the  whole  concave  furface  of 
the  liver  and  gall-bladder,  and  run  together  into  a 
plexus,  furrounding  the  vena  portarum,  going  after- 
wards to  the  fmall  conglobate  glandules,  feated  before 
and  behind  the  faid  vein ; from  whence  they  meet  to- 
gether in  one  large  trunk,  w-hich  is  one  of  the  roots  of 
the  thoracic  duft.  Upon  the  convex  part  of  the  liver 
are  deferibed  other  lymphatics,  whofe  infertion  is  not 
w'ell  known  ; but  it  is  hardly  probable  that  they  enter 
the  cava,  nor  have  I been  able  to  find  that  they  lead  to 
the  ciftern  of  the  chyle. 

DCCL-  The  interior  fabric  of  the  liver  is  more  ob- 
feure.  Through  the  wdiole  fubftance  of  the  liver  go 
bundles  of  biliary  veffels,  of  branches  of  the  vena  por- 
tarum, and  of  the  hepatic  artery.  Each  veffel  has  both 
its  proper  cellular  texture  furrounding  it,  and  fimilar 

liga- 

My  obfervations  make  out  three  fources  of  hepatic  nerves; 
the  anterior,  which  run  to  the  left  lobe,  arife  from  the  eighth  pair 
alone  of  the  right  fide  ; the  pofterior  come  from  the  ganglion  and 
plexus  femilunaris  of  either  fide  ; of  which  thofe  that  arife  from  the 
right  fide  of  the  plexus  are  ftrong  and  large,  and  conftitute  the 
great  hepatic  plexus,  likewife  called  plexus  portarum. 
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ligaments,  by  v/bich  it  is  tied  to  its  fellow  veflels ; and, 
lailly,  the.  whole  bundle  has  its  cellular  texture  placed 
round  it.  The  branches  of  the  vena  cava  lie  on  the 
withde  of  the  reft,  being  kfs  accurately  received  into 
the  fame  bundle.  Laftly,  the  ultimate  fmall  branches 
of  the  vena  portarum,’  cava,  and  hepatic  artery,  together 
with  the  bilious  dufts,  which  we  ftiall  foon  defcribe, 
are  united  together  by  means  of  the  cellular  fubftance 
(DCXCVI.),  into  a fort  of  mulberry-like  bunches,  of  an 
hexagonal  fhape,  furrounded  with  a lax  cellular  texture. 
In  theie  bunches,  likewife  there  are  mutual  anaftomofes 
betwixt  the  portal  branches  and  hepatic  artery,  with  the 
roots  of  the  vena  cava  on  one  fide,  and  the  firft  organs 
of  the  pori  biliarii  of  the  liver  on  the  other  fide ; which 
laft  deraonftrate  their  inofculations  by  anatomical  in- 
jeftions,  for  liquors  injected  by  the  vena  portarum  re- 
turn again  through  the  porus  choledochus. 

DCCII.  Many  eminent  anatomiftshave  taught  that  the 
ferememioned  bunches  are  hollow,  having  arteries  and 
veins  fpread  upon  their  external  furface,  and  depofite 
the  bile  into  their  cavity,  after  it  has  been  fecreted  from 
the  branches  of  the  vena  portarum.  For  this  they  al- 
lege arguments  taken  from  the  comparative  anatomy 
of  brutes,  whofe  liver  is  made  up  of  more  round  and 
definite  bunches ; and  from  tbofe  difeafes  which  de- 
inonftrate  cells  and  round  tubercles,  filled  w'ith  lymph, 
chalk,  and  various  kinds  of  concreted  matter.  To  this 
they  might  have  added  the  thick  fiuggilh  nature  of  the 
bile  itfelf,  by  which' it  is  related  to  mucus,  and  the  ana- 
logy of  the  follicles  of  the  gall-bladder. 

DCCIII.  But  greater  accuracy  in  anatomy  will  not 
allow  any  follicles  into  which  the  fmall  fecretory  veflels 
open;  for  fuch  would  intercept  the  courfe  of  anato- 
mical inje£lions,  and  give  us  the  appearance  of  knots, 
intermediate  betwixt  the  fecretory  veflels  and  the  bi- 
liary pores,  which  w'e  have  never  yet  been  able  to  fee: 
for  the  wax  flows  immediately,  without  any  interruption 
or  eft'ufion,  into  a cavity  in  a continued  thread  from  the 
vena  portarum  into  the  biliary  duits.  But,  again,  a 
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follicular  or  glandular  fabric  is  not  allowable  in  the 
liver,  from  the  great  length  of  the  biliary  du^fs.  For 
all  follicles  depofite  their  contents  into  fome  fpace  im- 
mediately adjacent ; and  are  unfit  to  convey  their  fe- 
cerned  fluid  to  any  length  of  courfe,  as  they  de-  . 
|lroy  fo  great  a part  of  the  velocity  received  from  the 
arteries.  Lallly,  the  very  common  prelTure  which  we 
muft  fuppofe  Co  be  on  thefe  bunches  of  kernels  would 
fo  crufii  them,  that  no  aflTiftance  could  from  thence  be 
brought  to  promote  the  motion  of  the  excretory  dufts. 
Concretions  and  hydatids  are  formed  ^in  the  cellular 
fubftance ; and,  laftly,  the  bile,  when  firfl;  fecreted,  is 
fufliciently  fluid. 

DCCIV.  Again,  we  are  perfuaded  that  no  bile  is  fe- 
parated  from  the  hepatic  artery,  becaufe  the  peculiar 
ftrufture  of  the  vena  portarum  would  be  ufelefs  if  it  fe- 
creted nothing.  Its  oflice  in  fecretion  appears  plainly 
by  the  continuations  of  its  branches  with  the  biliary 
ducts,  in  a manner  more  evident  than  that  of  the  artery: 
but  it  appears  by  experiments,  al!o,  that  the  biliary  fe- 
cretion continues  to  be  carried  on  after  the  hepatic  ar- 
tery is  tied  ; add  to  this  the  largenefs  of  the  biliary 
ducts,  in  proportion  to  fo  fmall  an  artery,  with  the  pe- 
culiar nature  of  the  blood  collected  in  the  vena  porta- 
rum, fo  extremely  well  fitted  for  the  formation  of  the 
bile.  For  we  have  already  feen  that  it  contains  oil, 
which  abounds  more  in  the  bile  than  in  any  other  hu- 
mour of  the  body;  for  it  takes  in  the  faponaceous  wa- 
ter of  the  ftomach  by  the  abforbing  veins,  together  with 
the  fubfetid  alkalefcent  vapours  of  the  abdomen,  which 
tranfpire  through  the  whole  furface.of  the  inteftines,  flo- 
mach,  omentum,  liver,  fpleen,  and  mefentery,  which 
are  abforbed  again  by  the  veins,  as  we  know  by  incon- 
teftable  experiments  of  anatomy;  and,  finally,  the  alka- 
lefcent femiputrid  acrimonious  humidity  from  the  feces 
while  they  continue  to  thicken  in  the  large  inteflines, 
which  is  taken  up  by  the  internal  hremorrhoidal  veins, 
from  whence  that  bitternefs,  alkalefcent  and  putrefeent 
{hfpofuion  of  the  bile  is  derived.  But  in  the  blood  of  ihe 
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hepatic  artery,  v/e  can  find  nothing  peculiarly  fit  for  the 
I’ecretion  of  bile,  or  analogous  to  its  nature. 

DCCV.  Since,  therefore,  the  vena  portarum  conveys 
the  blood  ready  charged  with  biliary  matter,  fit  to  be 
. fecreted  in  the  leaft  acini  (DCCIV.),  and  from  thence 
there  is  an  open  free  paflage,  without  any  intermediate 
follicles,  from  the  ultimate  branches  of  the  vena  porta- 
rum into  the  beginning  roots  of  the  biliary  ducts,  and 
that  the  humours  driven  into  the  vena  portarum  may 
eafily  choofe  this  paflage,  the  bile  will  be  expelled  from 
thence  by  the  force  of  the  blood  urging  behind,  as  well 
as  by  the  auxiliary  force  of  the  diaphragm  prefTmg  the 
iiver  againft  the  reft  of  the  vifeera  in  the  abdoinen  when 
very  full  (DCLXXXIX,)  and  again,  contracled  in  ex- 
fpiration,  it  will  be  forced  into  the  larger  branches,  and 
Jaftly  into  two  trunks  of  the  larger  biliary  duel  of  the 
liver ; which  trunks  meet  together  in  one  upon  the 
vena  portarum,  in  the  tranfverfe  fofla  of  the  liver,  near 
the  anonymous  lobule. 

DCCVI.  The  fabric  of  this  duel  is  made  up  by  a 
flrong  nervous  membrane  like  that  of  the  inteflines, 
over  which  is  fpread  an  external  and  internal  cellular 
membrane ; and  is  internally  lined  with  a loofe  villous 
tunic,  elegantly  reticulated,  but  afperated  with  many 
fmall  pores  and  finufes,  and  continued  with  that  of  the 
inteiline  irfeif.  But  there  is  here  no  mufcular  fabric 
apparent.  From  experiments  it  appears  to  be  endow'ed 
with  a moderate  degree  of  irritability.  That  it  is  vallly 
dilatable,  is  fliewn  from  difeafes.  I'he  fame  feem  alfo 
to  fhow  that  this  duel  is  endowed  with  a very  fharp 
fenfation. 

DCCVII.  The  hepatic  du£l,  thus  formed,  goes  on 
upon  the  \-^na  portarum,  more  to  the  right  than  the 
artery,  tov^ards  the  pancreas ; and  then  defeending  ob- 
liquely, covered  by  fome  part  of  that  gland,  it  goes  to 
the  lower  part  of  the  fecond  flexure  of  the  duodenum, 
and  is  inlerted  backward  about  fix  inches  from  the 
pylorus,  through  an  oblique  oblong  finus  mav^e  by  the 
pancreatic  du^,  into  whigh  it  opens  by  a narrow  oritice. 

The 
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The  faid  finus  runs  a great  way  through  the  fecond 
cellular  coat  of  the  duodenum  obliquely  downward  ; 
then  it  perforates  the  nervous  coat,  and  goes  on  again 
obliquely  betwixt  it  and  the  villous  tunic ; and,  lalily, 
it  opens  into  a protuberant  long  wrinkle  of  the  duo- 
denum. Thus  there  is  almofl  the  length  of  an  inch 
taken  up  betwixt  the  firft  infertion  and  the  egrefs  of  this 
duel  through  the  coats  of  the  duodenum,  by  a finus 
which  furrounds  and  receives  the  dudus  choledochus, 
in  fuch  a manner,  that  when  the  coats  of  this  inteftine 
are  diftended  by  flatus,  or  clofely  contracted  by  a more 
violent  periftaltic  motion,  the  opening  of  the  dud  muff 
be  confequently  comprefled  or  fhut ; but  when  the  duo- 
denum is  relaxed  and  moderately  empty,  the  bile  then 
has  a free  exit.  Any  regurgitation  from  the  duodenum 
is  hindered  by  this  obliquity  and  wninkling  of  the  dud, 
eafily  preffed  together,  or  clofcd  and  joined  with  a quick 
fuccefiion  of  frefli  bile  defeending  perpendicularly  from 
the  liver.  Nor  does  wind  inflated  into  the  inteftine 
find  any  paflage  into  the  dud. 

DCCVIII.  But,  in  the  portae  themfelves,  this  common 
dud  receives  another  lefs  canal  of  the  fame  kind,  which 
lies  for  a good  way  parallel  with  itfelf  from  the  gall- 
bladder, making  its  infertion  in  a very  acute  angle  ; and 
this,  which  is  called  the  cyftic  dud,  from  its  origin,  is 
fometimes  firft  increafed  by  another  fmall  dud  from  the 
hepatic  before  its  common  infertion.  This  dud  is  form- 
ed by  the  gall-bladder  as  a peculiar  receptacle  for  the 
bile  given  to  moft  animals;  but  is  abfent  in  Tome,  efpe- 
cially  thofe  of  a fwifter  foot,  and  perhaps  only  in  fuch 
of  thefe  as  are  herbivorous  it  is  placed  in  an  excava- 
tion 

Animals  are  for  the  moft  part  difpofed  into  two  daffes  with 
refpeft  10  the  gall-bladder  ; fome  have  it,  and  fome  want  it  ; among 
the  former  the.  elephant  is  comprehended  by  all.  Some  perfeflly 
want  the  gall-bladder,  as  the  horfe,  afs  : others  have  it  lying  in  its 
proper  furrow  of  the  liver,  and  joined  with  the  liver,  as  in  man: 
others  again  have  their  gall-bladder  feparate  from  the  liver,  as,  ac- 
cording to  Camper’s  oblervations,  in  the  eagle,  and  once  obferved 
by  me  in  man  ; and  fome  fliow  a true  bladder,  ibut  up  in  the  coats 
of  the  duodenum,  as  the  elephant ; which  ftrufture  I Icarn.ed  from 
Camper’s  drawing. 
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tion  of  the  right  lobe  of  the  liver  (DCXCII.),  to  the 
right  fide  of  the  anonymous  lobule,  in  fuch  a manner, 
that  in  infants  or  children  it  lies  wholly  within  the  edge 
of  the  liver,  but  in  adults  projedts  confiderably  beyond, 
lying  upon  the  inteftinum  colon.  Itsfituation  is  almoft 
traafverfe  from  the  fore  to  the  back  parts ; its  neck 
afcends  a little  upwards. 

DCCIX.  The  figure  of  the  gall-bladder  is  variable, 
but  in  general  like  that  of  a pear,  terminated  in  its  fore- 
part by  an  obtufe  hemifpherical  end,  which  is  imper- 
vious, gradually  diminifiiiiig  backward  ; the  neck  or  tip 
of  this  truncated  cone  being  infledfed  upwards  againlt 
itfelf  once  or  twice,  and  tied  together  by  the  cellular 
fubftance  belonging  to  it,  makes  then  another  fmall 
flexure  upward,  and  begins  the  cyftic  dudt ; which  from 
thence  goes  on  towards  the  left  fide  of  the  hepatic  dudf. 
Within  this  dudl  there  are  many  protuberant  wrinkles, 
formed  by  the  numerous  cellular  bridles  which  tie  them 
together;  and  thefe  wrinkles,  conjunclly  in  the  dry 
gall  bladder,  reprefent  a kind  of  fpiral  valve  ; but  being 
altogether  foft  and  aUernate  in  a living  perfon,  they  do 
not  flop,  only  leflen  the  courfe  of  the  bile,  as  we  are 
aflured  from  experiments,  by  prefling  the  gall- bladder, 
and  by  inflations.  Befides,  it  is  reticulated  like  the 
gall-bladder  itfelf. 

DCCX.  The  outermoft  coat  of  the  gall-bladder  covers 
only  its  lower  fide,  being  the  common  covering  of  the 
liver  itfelf  flretched  over  the  gall-bladder,  and  confin- 
ing it  to  the  liver  within  its  proper  finus.  The  fecond 
coat  is  the  cellular  fubflance,  and  of  a loofe  texture* 
The  third  coat  has  fometimes  fplendent  fibres  chiefly 
longitudinal ; but  fome  obliquely  imerfedting  each  other 
in  various  diredtions.  At  other  times  it  has  none  at  all; 
fo  that  we  may  doubt  of  its  mufcular  nature,  efpecially 
as  the  irritability  of  the  gall-bladder  is  flow  and  obfeure. 
Next  to  thefe  come  the  nervmus  coat,  then  the  fecond 
cellular,  and  lafl  the  vilous  tunic;  which  are  all  found 
here  as  in  the  inteflines,  except  that  the  lafl,  in  the  gall- 
bladder, as  well  as  in  the  biliary  duds,  is  reticulated 
I ‘ and 
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and  full  of  cells  Within  the  gall-bladder,  but  more 
efpecially  about  its  neck  and  middle  part,  we  obferve 
muciferous  pores capable  of  receiving  a horfe-hair; 
and  befides  thefe,  the  exhaling  arteries  difcharge  fome 
quantity  of  a watery  humour  into  the  cavity  of  the  gall- 
bladder, as  we  obferve  in  other  cavities. 

DCCXI.  All  animals,  between  their  gall  bladder  and 
liver,  or  between  the  dudls  coming  from  both,  have, 
befides,  fome  peculial  openings  in  the  gall-bladder,  into 
which  fome  ducts  orginating  from  the  liver,  or  the  he- 
patic biliary  duft,  difcharge  their  contents.  In  mankind 
thefe  dudts  have  not  been  fhown  by  any  certain  experi- 
ment, and  the  gali-bladder  is  eafily  loofed  from  the 
liver,  without  a drop  of  bile  diftiliing  either  from  it  or 
from  the  liver.  There  is  alfo  a thin  water  in  the  blad- 
der as  often  as  the  cyftic  dudl  is  obftrucled. 

DCCXII.  The  bile  flows  both  out  of  the  bladder  and 
liver,  according  to  its  nature,  as  long  as  there  is  no 
impediinent  in  its  way;  fo  that  both  dudls  fwell  when 
that  paflage  is  obftruded,  and  the  cyftic  lies  inaitraight 
line  with  the  choledochus  Nor  is  it  credible  that  all 
the  bile  Ihould  be  diverted  into  the  gall-bladder  before 

it 

Oa  account  of  the  elegant  net-work,  which  is  divided  into 
numerous  greater  or  fmaller  cells,  I thnik  the  name  of  tunica  reti- 
cularis fliould  be  given  to  this  inner  membrane  of  the  gall-bladder. 
Nothing  can  be  prettier  than  the  preparation  I have  of  this  human 
membrane.  The  whole  interior  membrane  of  the  gall-bladder,  in 
the  fame  manner  as  theduAus  cyfticus,  is  wrinkled  into  alveolae  and 
membranous  cellsj  fome  of  which  have  a regular  cubic  figure,  others 
are  of  an  irregular  figure,  oblong,  angular,  and  round:  they  like- 
wife  vary  in  fize  and  capacity;  in  the  middle  of  the  cyft  they  are 
larger  ; towards  the  extremity  and  bottom  particularly  crowded. 
That  membrane  which  forms  little  ridges,  is  in  fome  places  more 
than  two  lines  long,  in  others  fiiorter.  If,  when  all  the  cells  and 
ridges  are  deftroyed,  you  expand  that  membrane  over  an  even  fur- 
face,  it  becomes  three  or  four  times  greater  than  the  cytl.  An  ele- 
gant net-work  of  innumerable  veffels  runs  upon  thefe  little  ridges. 

Upon  comparing  Camper’s  drawing  of  the  elephant’s  cyil  wdth 
,thc  trials  I made  upon  man,  I am  fully  perfuaded,  that  the  great 
number  of  pores,  opening  into  the  inner  furface  of  the  cyft,  pour  out 
8 peculiar  liquid,  which  is  neceffary  to  the  preparation  of  the  cyftic 
bile,  but  of  unknown  ufe, 
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it  flows  into  the  duodenum.  There  is  not  a perpetual 
obftacle' which  hinders  the  afflux,  and  peculiarly  refills 
the  hepatic  bile,  and  admits  the  cyftic;  the  paffage  into 
the  duftus  choledochus  is  larger  and  flraighter,  the 
ductus  cyfticus  much  lefs  than  the  hepatic,  nor  is  that 
dudt  fo  well  formed  for  receiving  all  the  bile ; the 
choledochus  being  much  larger  than  the  cyftic  dudl, 
cannot  therefore  be  made  only  for  the  reception  of  its 
bile.  There  are  many  animals  in  which  the  hepatic 
dudl  difcharges  its  contents  into  the  intefline  without 
any  communication  with  the  cyftic.  In  living  animalsj 
even  when  the  cyftic  duct  is  free,  the  bile  appears  to  de- 
fcend  into  the  duodenum  with  a perpetual  current. 
That  the  quantity  is  very  confiderable,  appears  from 
the  magnitude  of  the  fecretory  organ,  and  the  excre- 
tory duft,  fo  many  times  larger  than  the  falival  ones ; 
from  difeafes,  in  which  four  ounces  of  the  cyftic  bile 
only  have  flowed  out  duly  through  an  ulcer  of  the 
fide.  But  the  hepatic  bile  goes  into  the  bladder,  as 
often  as  there  is  any  obftrudlion  in  the  duodenal  finus, 
from  flatus  or  any  other  caufe  compreffing  the  exit  of 
the  duclus  choledochus.  Accordingly,  we  find  it  ex- 
tremely full,  whenever  the  common  biliary  duft  is  ob- 
ftrufted  or  comprefled  by  fome  fcirrhous  tumour, 
whence  the  gall-bladder  is  fometimes  enlarged  beyond 
all  belief ; and  if  the  cyftic  duel  be  tied,  it  fwells  be- 
twixt the  ligature  and  hepatic  duel ; and  in  living  ani- 
mals, the  hepatic  bile  viiibly  diftils  into  the  wounded 
gall-bladder,  even  to  the  naked  eye.  The  retrograde 
angle,  or  diredlion  of  this  duel,  is  not  repugnant  to 
fuch  a courfe  of  the  bile:  for  a very  flight  prelfure 
urges  it  from  the  liver  into  the  gall- bladder ; and  even 
wind  may  be  eafily  drove  the  fame  way,  more  efpeci- 
ally  if  the  duodenum  be  firft  inflated.  Nor  does  there 
feem  to  be  any  fort  of  bile  feparated  by  the  gall-blad- 
der itfdf.  Whenever  the  cyftic  duel  is  obftrudled  by 
a fmall  ftone,  or  a ligature  made  upon  it,  we  find 
nothing  feparated  into  the  gall-bladder  more  than  the 
exhaling  moifture,  and  a fmall  quantity  of  infipid  mu- 
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cus  fecreted  from  the  follicles  (DCCX.)  In  many  ani- 
mals, we  meet  with  no  appearance  of  any  gall-bladder, 
when  at  the  fame  time  there  is  a plentiful  flux  of  Itrong 
well  prepared  and  falutary  bile  dlfcharged  into  their 
inteftines.  Again,  it  does  not  feem  probable,  that  the 
cyftic  branch  of  the  vena  portarum  can  feparate  bile 
into  the  gall-bladder  5 for  that  vein  in  itfelf  is  a mere 
reconduclory  velTel ; nor  can  any  be  feparated  from  the 
hepatic  artery ; for  it  mult  be  vaftly  beyond  probabi- 
lity, that  fuch  a ftrong  bile  as  that  of  the  gall-bladder 
Ihould  be  feparated  from  a milder  blood  than  the  more 
foft  hepatic  bile  prepared  from  the  blood  which  is  mod 
fit  for  that  purpofe  (DCCIV.) 

DCCXII.  Laflly,  the  bile  flows  alfo  from  the  gall- 
bladder to  the  liver,  and  at  length  returns  into  the 
blood  when  its  paflage  into  the  inteftines  is  totally  in- 
tercepted, fometimes  alfo  from  a caufe  latent  in  the 
nerves.  This  paffage  or  abforption  of  the  bile  into  the 
fyftem  is  pernicious,  and  is  the  occafion  of  jaundice; 
which,  when  the  offending  ftones  or  concretions  arc  re- 
moved, is  cured  by  the  bile’s  free  courfe  into  the  duo- 
denum being  reftored. 

DCCXIII.  Therefore  a portion  of  the  hepatic  bile  be- 
ing received  into  the  gall  bladder,  there  ftagnates,  only 
a little  fliaken  by.  refpiration ; and  there,  by  degrees, 
exhales  its  thinner  parts,  which,  as  we  fee,  filtrate  thro’ 
and  largely  penetrate  the  adjacent  membranes.  The 
remainder,  as  being  a fluid  of  an  oily  fubalkaline  nature, 
digefting  in  a warm  place,  grows  fliarp,  rancid,  more 
thick,  bitter,  and  of  a higher  colour : for  this  is  all  the 
difference  betwixt  the  cyftic  and  hepatic  bile;  which  laft 
we  find  weaker,  lefs.  bitter,  lighter  coloured,  and  of  a 
thinner  confiftence,  while  it  remains  within  its  proper 
hepatic  duds.  That  this  difference  betwixt  them  pro- 
ceeds only  from  ftagnation,  appears  from  fuch  animals 
as  have  only  a larger  porus  hepaticus,  inflead  of  a gall- 
bladder; for  here  we  find  the  bile,  which  ftagnates  in 
tlie 'larger  hepatic  pore,  is  confiderably  more  bitter 
than  that  in  the  fmaller  pores  of  the  liver;  as  for  cx- 

Von.n.  i ample. 
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ample,  in  the  elephant.  But  the  gall-bladder  gives 
this  particular  advantage,  that  it  receives  the  bile  when 
the  ftomach,  being  empty,  has  no  call  for  it,  that  after- 
wards it  may  be  able  to  return  it  in  greater  plenty,  when 
we  principally  v/ant  it  for  the  digeftion  of  the  aliments 
now  flowing  in  great  quantity  into  the  duodenum. 
This  flow  of  the  bile  is  quicker  in  proportion  through 
the  cyftic  duff,  as  the  feS:lon  of  that  duct  is  lefs  than 
the  fedtion  of  the  gall-bladder. 

DCCXIV.  The  gall-bladder,  indeed,  hardly  toaches- 
the  flomach,  but  the  beginning  of  the  defcending  duo- 
denum.^  But  when  the  flomach  is  extremely  diftended, 
and  in  a very  full  abdomen,  it  makes  a confiderable 
preflure  both  upon  the  liver  and  duodenum  ; by  which 
the  gall-bladder  is  urged,  and  its  bile  exprefied.  Thus 
the  bile  flows  through  a free  paflage,  from  the  gall- 
bladder into  the  common  dudl,  and  the  duodenum  r 
and  this  it  does  more  eafily  in  perfons  lying  on  their 
back;  in  which  poflure  the  gall-bladder  is  inverted, 
with  its  bottom-  upvt'ard.  Hence  it  is  that  the  gall- 
bladder becomes  fo  full  and  turgid  after  falling.  Tiie 
expulfive  force  of  the  bile  is  but  little  more  than  that 
©f  the  preflure  received  from  the  ftomach  and  dia- 
phragm; for  as  to  any  mufeukr  force  refiding  in  the 
fibres  of  the  proper  membrane,  which  may  be  thought 
to  contract  the  gall-bladder,  it  muft  be  very  weak  and 
inconflderable. 

DCCXV.  The  hepatic  bile  is  always  bitter,  but  the 
cyftic  is  more  fo;  always  vifeid  ; of  a lull  yellow  colour, 
with  a tincture  of  green  ; mifcible,  by  triture,  either 
with  water,  oil,  or  vinous  fpirits  ; coagulable  by  mine- 
ral acid  liquors ; diflbluble  by  ajkalics,  efpecially  the 
volatile  kinds ; and  extremely  well  adapted  to  diflblvs 
oily,  refinous,  or  gummy  fubftances ; quickly  putrefy- 
ing, and  by  putrefadion  fpontaneoufly  degenerating  to 
a mulk  like  odour.  Its  chemical  analyfls“^',  and  ex- 
periments 

i6r  chemical  examination,  which  lon^  ago  ought  to  have 
been  carried  on,  of  all  the  animal  humourf,  has  been  begun  in  this 
by  th<  inveltigalion  of  the  bile's  properties  : For  fince  from  our 

theory 
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perinifents  of  mixture  with  various  fubftances  demon- 
ftrate,  that  it  contains  a large  portion  of  water,  and  a 
Confiderable  quantity  of  inflammable  oil,  which,  in  ftones 
of  a gall  bladder,  appears  very  evidently.  The  bile, 
therefore,  is  a natural  foap  ; but  of  that  fort  which  is 
made  from  a volatile  faline  lixivium,  mixed  with  oil, 
and  has  its  water  along  with  it.  This,  therefore,  be- 
ing intermixed  with  the  aliment,  reduced  to  a pulp, 
and  llowly  exprefied  from  the  ftomach  by  the  periftal- 
tic  force  of  the  duodenum  and  prefl'ure  of  the  abdomi- 
nal mufcles,  incorporates  them  all  together  ; and  the 
acid  or  acefcent  qualities  of  the  food  are  in  fome  mea- 
fure  thus  fubdued,  the  curd  of  milk  is  again  diflTolved 
by  it  into  a liquid,  and  the  whole  mafs  of  aliment  in- 
clined more  to  a putrid  alkalefcent  dirpofition : it  dif- 
folves  the  oily  matters,  fo  that  they  may  freely  in- 
corporate with  the  watery  parts,  and  make  up  an  uni- 
form mafs  of  chyle  to  enter  the  laftealsj  the  furround- 
ing mucus  in  the  inteftines  is  hereby  ablferged  and 
attenuated,  and  their  periftaltic  motion  is  excited  by 
its  acrimony  ; all  which  offices  are  confirmed,  by  ob- 
fcrving  the  contrary  effefts  from  a want  or  deleft  of  the 
bile.  Nor  is  the  hepatic  bile  fufficient  to  excite  the 
neceffary  motion  of  the  inteftines,  if  the  cyftic  is 
wanting  ; both  which  are  of  fo  much  ufe  and  impor- 
tance to  the  animal^  that  We  find,  by  experiment,  even 
the  ftrongeft  will  perilh  in  a few  days,  if  the  flux  of  bile 
to  the  inteftines  be  intercepted^  by  wounding  the  gall- 
bladder. 

DCCXVI.  Thus  it  flowly  defcends  along  with  the 
alimentary  mafs  j and  having  fpent  its  force,  or  changed 
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theory  of  digeftion  not  ooly  good  and  wholefome  bile  is  required, 
but  fo  many  depravities  of  this  humour  occur  in  difeafes  which  come 
under  medicine,  it  would  be  of  much  importance,  we  fee  then,  to 
know  the  conllitiient  parts  of  it ; by  which  means  we  certainly  could 
preferve  the  bile  iti  its  wbolefome,  and  corredl  it  in  its  vitiated,  (late* 
Since  the  experiments  of  Pringle,  Ramfay,and  Schioeder,  much  lias 
been  added  on  this  head  by  the  moft  celebrated  perfons  ; Gabcr,  an 
anonymous  writer’s  effay  upon-'pturefatiioDi  Cadet,  Spielmau,  ua 
HaafF,  M‘L’urg,  and  others. 


124  LIVE  Pv.  Ch.XXV, 

its  bitternefs  by  putrefadion,  mod  of  it  is  afterwards 
excluded  together  with  the  feces  ; but  probably  fome 
of  the  more  fubtle,  watery,  and  lefs  bitter  parts,  are 
again  taken  up  by  the  vena  portarum.  It  returns  the 
iefs  into  the  ftomach,  becaufe  of  the  afcent  of  the  duo- 
denum, which  goes  under  the  ftomach,  with  the  re- 
fiftance  it  meets  with  from  the  valvula  pylori,  and  the 
advancement  of  the  new  chyle  which  the  ftomach 
adds  to  the  former : in  man,  however,  it  frequently 
enters  5 and  alw'avs  in  birds.  The  bile  is  of  a fweet  foft 
nature  in  the  fcetus  ; for  in  them  the  feces  are  not  v'ery 
fetid  to  fupply  putrid  alkaline  vapours  to  the  liver,  nor 
are  there  any  oily  or  fat  fubftances  abforbed  from  the 
inteftines.  As  the  bile  is  a vifeid  fluid,  and  thickens 
by  inadivity  of  body  in  fat  animals,  and  in  us  from  the 
fame  caufes,  efpecially  when  the  blood  moves  languid 
from  grief  5 fo  it  eafily  coagulates  into  an  hard,  fome- 
what  refinous,  and  often  ftony  fubftance,  infomuch  that 
{tones  of  the  gall  are  much  more  frequent  than  thofe  of 
the  urinary  bladder,  as  we  are  taught  by  our  own  expe- 
riments. Its  ufe  is  manifeft,  as,  being  triturated  with 
the  aliments,  it  dilTolves  oil,  refifts  acidity,  and  thus  fti- 
mulates  the  inteftines  to  contradion. 

DCCXVII.  The  ufe  of  the  liver,  befides  fecreting  the 
bile,  is  manifeft  in  the  fcetus.  It  fcems  to  tranfiitit  tire 
blood  brought  back  from  the  placenta,  and  to  break  its 
force.  Even  in  an  adult  perfon  it  has  the  fame  ufe 
though  lefs  manifeft,  namely,  to  retard  the  return  of 
the  blood  coming  back  from  the  vilcera  appointed  for 
preparing  the  chyle. 

C II  A P.  XXV. 

Of  the  ^mall  Intestikes. 

DCCXVIII.  Y the  fmall  inteflines,  anatomifts  uPr- 
derftand  one  continued  almoft  cylin- 
drical tube,  but  whofe  tranfverfe  fedion  is  nearly  ova!, 
the  obtufe  end  being  towards  the  unconncded  fide  ot 
die  imeftine.  This  tube  ii  continued  from  the  end  of 
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the  ftomach,  the  right  orifice  of  which  it  embraces 
{DCXXV.)  ; and,  being  produced  through  a long  tradl, 
ends  by  an  expanfion  into  a much  larger  inteftine. 
Anatomifis  have  ufually  reckoned  three  fmall  inteftines, 
though  nature  has  formed  but  one.  However,  the 
duodenum  has  generally  pretty  certain  bounds,  termi- 
Eating  with  its  end  in  that  part  of  the  abdomen  which 
is  above  the  tranfverfe  mefocolon  (DCLIX.)  But 
that  fmall  intefline  which  lies  below  this  mefocolon, 
commonly  called  the  jejunum,  has  no  certain  mark  or 
boundary  to  feparate  it  from  the  lower  portion,  which 
is  commonly  called  the  ileum:  although  the  former, 
abounding  more  with  valves  and  blood -vefl'els,  has,  in 
general,  a more  florid  appearance,  and  is  furnifhed  with 
longer  villi  internally;  and  the  ileum  again,  having 
fewer  of  thofe  vafcular  ramifications,  like  little  trees, 
abounds  more  with  a fort  of  minute  glandules ; how^ 
ever,  thefe  differences  infenfibly  difappear  one  in  an- 
other, without  affording  any  certain  limits  betwixt  the 
two  inteftines ; they  are  great  in  the  extreme  termina- 
tions, but  obfcure  in  the  neighbouring  parts. 

DCCXIX.  The  duodenum  feems  to  be  denominated 
from  its  length.  It  is  larger,  and  more  lax  or  open,  than 
the  other  fmall  inteftines,  more  efpecially  in  its  firft  flex- 
ures; which  is  partly  owing  to  its  not  beingcircumfcribed 
in  fome  places  with  any  external  membrane,  and  in  other 
places  only  for  a fmall  compafs.  It  is  florid  and  ten- 
der, having  its  flelhy  fibres  fometimes  of  a confider- 
able  thicknefs.  Its  origination  begins  round  the  ring- 
like valve  at  the  mouth  of  the  pylorus ; from  whence 
being  undulated  or  inflecied,  but  generally  in  a tranf- 
verfe  courfe,  to  the  right  downward  and  backward  in  an 
empty  ftomach,  it  goes  under  the  gall-bladder,  to  the 
Keek  of  which  it  is  ccntiguous(DCCXIV.)  From  thence 
it  defeends  obliquely  and  backwards  to  the  right  fide  as 
far  as  the  lower  plate  of  the  mefocolon,  where  it  is  per- 
forated by  the  biliary  duel,  and  in  that  courfe  is  intercep- 
ted betwixt  the  upper  and  lower  plate  of  the  mefocolon. 
From  thenpe  at  laft  it  proceeds  tranfverfely,  but  a little 
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afcending  behind  the  pancreas  and  large  mefenteric  vef- 
fels,  and  goes  on  to  the  left  fide  along  with  the  left  renal 
vein,  where,  going  out  from  the  duplicature  of  the  me- 
focolon,  and  bending  round  before  and  to  the  right  of 
the  faid  veflcls,  it  paflfes  througti  a peculiar  foramen,  in 
w'hich  the  mefentery  and  left  part  of  the  tranfverfe  me- 
focolon  adhere  to  the  inteftine  itfclf ; from  thence  it  de- 
feends  forward,  towards  the  lower  part  of  the  abdo- 
men, into  which  it  advances  under  the  denomination 
of  the  jejunum.  The  largenefs  of  this  intefline,  with 
its  afeent  from  the  infertion  of  the  biliary  du£l,  joined 
with  the  confequent  fold  about  the  root  of  the  mefen- 
teiy,  caufe  a remora  of  its  contents,  by  which  the  bile, 
pancreatic  juice,  and  alimentary  pulp,  are  here  firft  in- 
timately blended  together. 

DCCXX.  The  reft  of  the  fmall  inteftine,  having  no 
certain  feat  or  divifion,  is  continued  by  innumerable  and 
uncertain  convolutions,  not  to  be  deferibed,  fo  as  to  fill 
up  the  lower  part  of  the  abdomen  and  pelvis  furround- 
ed  by  the  colon  on  each  fide,  and  lies  between  the  blad- 
der and  uterus  below. 

DCCXXI.  The  fabric  of  the  fmall  inteftine  is  almoft 
the  fame  with  that  of  the  ftomach  and  oefophagus.  Its 
external  coat,  excepting  part  of  the  duodenum,  is  recei- 
ved from  tlie  peritonreum  or  mefentery,  applied  on  each 
fide  to  the  obtufe  end  of  the  oval  inteftine,  and  fepa- 
rated  by  the  intervening  cellular  fubftance,  which  is 
often  repleniflicd  with  fat,  but  more  clofely  embraces 
or  adheres  to  the  muTcular  fibres  in  the  unconnedled 
fide  of  the  inteftine  ; where  the  outer  arid  mufcular  coats 
ftridly  cohere,  without  fhowing  any  remarkable  diffe- 
rence from  what  we  have  obftrved  of  them  in  the  fto- 
mach. By  this  external  membrane,  and  by  the  mefen- 
tery (DCLXI),  the  inteftines  are  fupported  with  a con- 
fiderable  degree  of  firnmefs,  at  the  fame  time  that  they 
are  allowed  every  way  a free  liberty  for  motion. 

DCCXXII.  But  the  fabric  of  the  mufcular  ccat  differs 
from  that  of  the  ftomach,  in  the  figure  of  its  fibres.  1 he 
largcft  and  moft  coafidcrable  body  of  thefe  fibres  is 
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■circular,  doathing  the  tube  on  each  fide,  refembling 
each  other  both  in  their  parallel  difpofition  and  appear- 
ance, which  is  that  of  imperfect  arches  or  fegments  of 
circles,  cemented  one  to  another,  paler  than  other  muf- 
cular  fibres,  and  yet  remarkably  contradile.  The 
longitudinal  fibres  are,  in  the  fmall  intellines,  much 
fewer  in  number,  fcattered  round  their  whole  extent, 
antcrfperfed  with  the  former,  and  are  more  efpecially 
fpread  upon  the  ioofe  or  unconneded  fide  of  the  in- 
teftine. 

DCCXXIII.  V/ithin  the  mufcular  coat,  k feated  the 
fecond  ceilular  tunic,  of  a larger  extent  here,  as  it  was 
in  the  ftomach;  and  this  being  fpread  on  all  fides  round 
the  nervous  coat,  which  it  includes,  is,  in  us,  feldoiu 
replenilhed  with  fat.  But  the  nermiis  coat,  being  like 
that  of  the  ftomach,  ferves  as  an  internal  foundation  or 
fupport  to  the  whole  iuteftinal  tube ; being  compofed 
chiefly  of  eompaded  fibres,  w'hich,  by  inflation,  may 
be  parted  one  from  another,  fo  as  to  referable  a web- 
like or  cellular  fubftance.  Next  to  this,  follows  the 
third  ceilular  coat,  which  is  almoft  like  the  fecond;  and 
then  the  innermoft  or  villous  coat,  which  differs,  in  fe- 
_,veral  refpeds,  from  that  which  we  defcribed  in  the  fto- 
mach : for  firft  it  is  folded  on  all  fides  into  wrinkles 
that  are  femicircular,  the  extremities  of  which  correfpond 
one  to  another  oppofitely,  but  uncertain  in  their  pro- 
portions; into  which  wrinkles  the  nervous  coat  flight- 
ly  enters,  wdiilft  the  reft  of  the  intermediate  fpace  be- 
twixt the  folds  of  the  villous  tunic  is  filled  up  by  the 
third  cellular  ftratum.  Thefe  pliccs  or  folds  of  the  in- 
teftine  begin  within  one  inch  of  the  pylorus,  and  are 
moft  numerous  in  the  firft  and  middle  part  of  the  inte- 
ftines,  but  gradually  grow  fewer  in  number  downward. 
Here  each  fmall  twig  of  the  artery,  which  is  fpread  in 
the  cellular  fubftance,  upon  the  convexity  of  the  inte- 
ftine  on  one  fide,  is  anfwered  by  another  twig,  difpo- 
fed  in  the  fame  manner,  on  the  oppofite  fide.  The  pli- 
cae are,  at  firft,  confufed  iu  the  duodenum,  and  after- 
wards become  more  confpicuous  as  the  inteftine  ad- 
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vances ; but  the  appearance  of  acute  imperfed  circles 
or  valves  is  given  to  them  by  anatomical  preparation, 
in  which  their  natural  ftate  is  altered.  They  are  indeed 
foft,  and  eafily  inverted,  fo  as  to  give  way,  in  any  direc- 
tion, to  the  courfe  of  the  alimentary  pulp;  upon  which, 
however,  their  number  has  fufficient  influence  to  retard 
the  motion,  while,  at  the  fame  time,  they  enlarge  the 
furface  of  the  villous  membrane. 

DCCXXIV.  We  come  now  to  the  true  villous  coat, 
which  we  call  fo  in  other  parts  by  analogy.  Namely, 
the  whole  internal  furface  of  the  intefline  and  its  valves, 
together  with  the  fniall  cavities  interpofed  betwixt  them, 
fend  out  on  all  fides  innumerable  fmall  .fluctuating 
fleeces  like  a piece  of  velvet,  the  extremities  of  which 
are  obtufely  conical  productions  of  the  inner  coat  of  the 
intefline,  and  from  the  cellular  fubftance,  intercepted 
between  the  duplicature,  and  from  the  fmall  veflels  and 
nerves  wrapped  up  in  that  cellulofity,  and  likewife  from 
the  ladteal  veflel  which  we  fliall  afterwards  fpeak  of,  fo 
as  very  much  to  refemble  the  papillae  of  the  tongue, 
only  of  a fofter  texture. 

DCCXXV.  The  chief  fmall  veflTel  of  each  villofity  is 
an  oval  veflel  opening  by  a flender  du£l  in  the  furface  of 
the  villous  coat,  often  filled  with  milk,  which  the  neigh- 
bouring fmall  velTcls  every  where  furround. 

DCCXXVI.  In  the  internal  furface  of  this  villous 
coat,  open  an  infinite  number  of  pores  ; fome  larger^ 
other  fmaller.  The  former  lead  to  fmall  confpicuous 
fimple  glandules  of  the  mucous  kind,  feated  in  the  fe- 
cond  cellular  ftratum,  and  like  to  thofe  of  the  vafcular 
follicles  feated  in  the  mouth  and  pharynx,  which  like- 
wife open  with  numerous  patulent  orifices  into  the  in- 
teftines.  In  the  duodenum  ihtfe  are  alfcmbled  toge- 
ther in  feveral  places,  w'ithout  running  together ; nor 
can  they  always  be  demonftrated  ; but  many  of  them 
are  quite  folitary  or  afunder  in  the  ileum,  or  often  af- 
fembled  only  a few  together;  though,  in  many  places, 
a confiderable  number  of  the  fame  kind  are  aflembled 
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together,  into  a little  army  of  an  elliptical  figure.  They . 
have  every  where  a villous  membrane. 

DCCXXVII.  Throughout  the  whole  tracl  of  the  in- 
teftines  are  found  fores  of  a lefs  kind  furrounding  the ' 
bafis  of  the  villi,  and  mod  ample  or  confpicuous  in  the 
large  inteftines,  where  they  were  firft  obferved  ; but  have 
been  lately  difeovered,  by  a more  careful  inquiry,  in 
the  fmall  intedines  likewife.  Thefe  alfo  feem  to  depo- 
lite  a liquor  of  the  mucous  kind. 

DCCXXVIIL  The  veffeU  of  the  fmall  intedines  are 
very  numerous.  The  common  larger  trunk  belonging 
to  the  intedine  that  occupies  the  fpace  below  the  mefo- 
colon  is  called  the  mefenteric  artery,  being  the  larged  of 
thofe  produced  by  the  aorta  above  the  renal  arteries. 

1 his,  defeending  behind  the  pancreas  to  the  right  fiJe 
of  the  jejunum, and  before  the  colic  branches,  fends  out 
more  efpecially  a long  trunk  to  the  bottom  of  the  me- 
fentery  and  termination  of  the  ileum  towards  the  right 
fide;  as  on  the  left  fide  it  fends  out  numerous  branches, 
the  fird  and  lad  being  fhorter,  the  middle  ones  longed. 
Thefe  lad,  fubdividing  into  fmaller,  join  with  thofe  in 
their  neighbourhood  in  fhape  of  convex  arches;  which 
again  fend  out  other  branches  united  in  like  manner, 
to  the  repetition  of  almod  the  fifth  feries  of  arches,  un- 
til the  lad  fend  draight  and  very  numerous  branches  to 
the  intedine;  where,  forming  their  lad  convexity, their 
numerous  fmall  branches  are  detached  on  each  fide  the 
intedine. 

DCCXXIX.  The  divifion  of  thefe  branches  in  the 
intedine,  is  much  after  the  fame  regular  manner;  fo 
that  one  comes  out  from  the  mefentery,  through  the 
cellular  fubdance,  on  the  forefide  of  the  intedine,  as 
the  other  does,  in  the  like  manner,  upon  the  lower  fide  ; 
which,  having  given  fmall  branches  to  the  outermod; 
and  flefhy  coat,  come  to  the  fecond  cellular  one ; there 
the  anterior  trunk,  running  out  towards  the  obtufe  ver- 
tex of  the  intedinal  ellipfis,  is  continued  draight  into  the 
poderior  branch  fimilar  to  itfelf;  and,  according  to  its 
fize,  gradually  fends  off  fmaller  (hrub-hke  twigs,  inof- 
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culadng  with  each  other,  and  with  their  oppofitcs,  by 
innumerable  circles.  From  this  arterial  net  work,  fmal- 
ler  twigs  penetrate  from  the  nervous  tunic  into  the  third 
cellular  ftratum,  and  are,  with  that,  continued  to  the 
ultimate  extremities  of  the  villi,  where  they  at  hft  open 
by  exhaling  orifices,  and  difcharge  a watery  humour 
into  the  inteftine ; for  this  continued  courfe  is  eafily 
imitated  and  fiiown,  by  injeding  water,  filh-glue,  or 
mercury.  But  late  induftry  has  difcovered,  that  ihefe 
arterial  extremities  firft  open  into  an  hollow  veficle ; 
from  whence  their  dcpofited  juice  flows  out  through 
one  common  orifice.  For  the  reft,  the  arteries  in  this 
part  form  numerous  reticular  inofculations,  that,  by  a- 
voiding  all  obftruftions,  they  may  be  able  to  fupply  the 
inteftines  equally  on  all  Tides;  and  that  any  obftru^ing 
matter  may,  upon  occafion,  be  eafily  removed  back 
from  the  narrow’er  extremities  to  the  larger  arterial 
trunks. 

DCXXX.  The  laft  trunk  of  the  mefenterlc  artery  in* 
ofculates  with  the  ileo  colic.  I'he  duodenum  has  va- 
rious arteries.  The  firft  and  uppernioft  from  the  right 
hepatic  goes  round  to  the  convexity  of  the  inflexure  of 
this  inteftine,  which  it  fupplies  in  its  way  to  the  pan- 
creas, and  inofculates  together  w'ith  the  low'cr  or  left 
pancreatico-duodenal  artery,  which  makes  a like  arch 
round  the  curvature  of  the  duodenum  into  the  pancre- 
as ; being  at  laft  inferted  into  the  lower  duodenal  ar- 
teiies,  produced  by  the  mefcnteric  in  its  paflage  before 
this  inteftine.  As  to  the  fmall  arteries  which  go  from 
the  fpermatics  to  the  duodenum,  and  from  thole  of  the 
renal  capl'ule,  we  defignedly  emit  any  further  notice  of 
them. 

DCCXXXI.  The  mefenterlc  veins  meet  all  together, 
in  the  fame  courfe  or  difpofuion  with  the  arteries,  in  the 
mefcnteric  trunk  of  the  vena  portarum  ; except  rhe  right 
duodenal  vein,  which  goes  immediately  into  the  trunk 
of  the  vena  portarum  itfelf;  and  except  thole  fmall 
veins  which  run  in  company  with  the  fmall  arteries 
(DCCXXX.),  and  are  inferted  into  the  fpermatics  and 
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lumbals.  Nor  have  I b^en  able  to  difcover  any  other 
veins  of  the  mefentery  arifing  from  the  cava.  It  is  a 
property  in  common  to  all  thefe  veins  to  be  without 
valves,  and  to  make  free  communications  with  the  ar- 
teries. Thofe  veins  in  the  villous  coat,  w'hich  is  for  the 
mod;  part  compofed  of  veins,  abforb  thin  humours  from 
the  inteftine ; as  appears  from  the  injeftion  of  watery 
liquors,  which  readily  run  through  the  fame  way  ; and, 
from  analogy,  in  aged  perfons,  in  whom  the  mefenteric 
glands,  and  confequently  the  ladfeals  that  pafs  through 
them,  are  frequently  clofed  up  ; add  to  this,  that  birds 
have  no  lafteal  veffcls,  and  the  celerity  with  which  wa- 
tery liquors  pafs  to  the  blood  and  through  the  kidneys, 
compared  with  the  fmallnefs  of  the  thoracic  du£f,  chiefly 
from  thofe  experiments  which  have  confirmed  by  ocular 
demonftration  the  paffage  of  water  from  the  cavity  of 
the  inteftine  into  the  vena  portarum. 

DCCXXXII.  The  nerves^  though  fmall,  are  , nume- 
rous, whence  the  inteftines  receive  no  little  degree  of 
fenfibility ; they  arife  from  the  middle  plexus  of  the 
fplenic  nerves,  and,  embracing  the  mefenteric  artery, 
play  round  it  in  great  numbers,  wrapped  up  in  a very 
denfe  cellular  plate.  The  duodenum  has  likewife  fmall 
nerves  from  the  pofterior  hepatic  plexus  of  the  eighth 
pair.  From  this  great  fenfibility  of  the  inteftines  it  is 
probable,  that  the  ultimate  branches  of  the  nerves  pe- 
netrate into  the  third  cellular  coat. 

DCCXXXllI.  From  the  exhaling  arteries  diftils  a 
thin  watery  liquor  into  the  cavity  of  the  inteftines,  like 
the  juice  of  the  ftomach,  not  acrid,  but  faltifh.  The 
quantity  of  this  liquor  may  be  computed  from  the  large 
extent  or  Turn  of  all  the  excretory  orifices,  and  from  the 
feftion  or  light  of  the  fecretory  artery,  larger  than  w'hich 
we  fee  no  where  in  the  body  j add  to  this,  the  laxity  of 
the  parts  perpetually  kept  warm  and  moift,  and  the  co- 
pious diarrhoea  or  watery  difehargethat  often  follows  the 
ufe  of  purgative  medicines.  But  the  mucus  arifing 
from  the  pores  or  cells  before- mentioned  (DCCXXVI. 
(DCCXXVn.)  ferves  to  lubricate  and  defend  the  inter- 
nal 
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nal  fnrface  of  the  villous  membrane,  and  to  guard  the 
fenfible  nerves  from  ftrongly  acrid  or  pungent  particles. 
H ence  we  fee,  it  is  more  abundant  at  the  beginning  of 
the  larger  iuteftines,  becaufe  there  the  mafs  of  aliment 
begins  to  be  more  feculent,  acrid,  and  tenacious. 

DCCXXXIV.  The  mixture  of  this  liquor  with  the 
pulp-like  mafs  of  the  aliment,  together  with  the  bile 
and  pancreatic  juice,  is  made  by  the  motion  of  the  fur- 
rounding mufcles  of  the  abdomen  ; but  this  force  is 
quite  fmall,  and  unfit  for  moving  forward  the  aliments. 
I'lut  for  this  purpofe  ferves  efpecially  the  periltaltic  mo- 
tion, which  is  more  particularly  ftrong  and  evident  in 
the  Imail  inreftines  For  any  part  of  the  intelline, 
irritated  by  flatus  or  any  fharp  or  rough  body,  contrails 
itldf,  even  alter  death,  molt  violently  in  that  part  where 
t';e  Itimulus  is  applied,  in  order  to  free  itfelf  from  the 
C'ftending  or  diltending  body,  which  it  expels  into  the 
next  open  part  of  the  lax  intelline  ; where,  being  recei- 
ved, it  is  again  propelled  forward,  by  exciting  a like  Iti- 
mulus and  contraction  as  before.  This  contracting  mo- 
tion ot  the  Inteflines  is  made  in  various  parts  of  the  gut, 
either  fucceflively  or  at  the  fame  time,  wherever  the  fla- 
ms or  aliment  excite  aflimulus;  and  this,  without  ob- 
ferving  any  certain  order.  So  well  fitted,  however,  are 
the  inteflines  for  this  motion,  that  they  emulate,  and 
even  exceed,  the  irritability  of  the  heart,  or  at  lealt  are 
fcarcely  exceeded  by  it.  When  they  are  not  irritated, 
they  remain  at  rell,  as  I have  often  obferved  ; and  we 
may  fuppofe  this  to  be  the  caufe  why  the  fat  remains  in 
the  beilv.  dhe  air  acts  chiefly  as  a ftimulus  to  the  in- 
tellines''^^^  next  to  it  is  the  aliment,  and  lalUy  the  bile. 

This 

•®-  The  road  for  oiir  food  through  the  primse  t's  begins  in  ihc 
rr.outh  after  deglutition  ; the  meat  proceeds  tlirough  the  inteftinal 
canal  by  means  of  a periltaltic  motion,  and  at  laft  is  excreted.  The 
lieginning  and  end  of  this  afticn,  v'z.  tl.e  biifinels  of  deglutit:.  a 
and  fome  part  of  the  alvine  excretion,  depends  upon  the  will  of  me 
animal:  the  motion  of  the  ce'ophagus,  Itomach,  and  inteflines,  can 
neither  be  incrcafed  nor  retarded  in  any  way  by  our  inclination. 

To  thefe  are  added  in  a difeafed  Hate  external  cold,  joined 
with  humidity,  affecting  the  abdomen  and  feet,  and  evacueats  c£ 
any  kind. 
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This  motion  is  performed  by  a wonderful  fort  of  alter- 
nate creeping  and  revolution  of  the  inteflines,  which 
dilTedlion  eafily  demonftrates  in  living  brute  animals, 
and  unhappy  cafes  of  wounds  in  the  abdomen  and  rup- 
tures have  manifefted  in  the  human  fpecies.  And  fmce 
here,  among  fo  many  inflexions,  the  weight  of  the 
aliment  is  but  of  little  force,  it  eafily  afcends  or  de- 
fcends  through  the  irritated  intefline,  which  thus  emp- 
ties itfelf.  From  hence  tlie  antiperiflaitic  motion  is  in- 
telligible, by  which  the  jiuip  of  the  alimentary  mafs  is 
oftener  or  longer  applied  with  a gentle  force  to  the 
triture  of  the  intefline,  to  the  exhaling  diluent  liquor, 
and  to  the  mouths  of  the  abforbing  veins.  But  all  the 
contents  of  the  intefline  are  determined  downward  to 
the  large  inteflines,  becaufe  the  flimulus  begins  above, 
from  the  left  opening  ot  the  ftomach  ; and  fo,  by  the 
fuccdlTion  of  new  chyle,  repeating  the  flimulus  above 
the  contraflion,  it  defcends,  when  there  is  no  refinance 
made  to  it,  into  the  lower  part  of  the  ileum,  at  its  open- 
ing into  the  colon  : here  the  loofe  part  of  this  intefline 
readily  receives  what  is  prcffed  into  it  by  the  con- 
tradlion  from  above,  and  as  eafily  unloads  itfelf  into  the 
large  unadlive  cmcum  ; from  whence  it  is  again  repel- 
led upward,  and  in  part  urged  on  by  the  preffure  of 
the  fucceeding  mafs.  Anatomifls  obferve,  that  this 
motion  is  made  flronger  downward  than  upward,  and 
that  the  fuperior  parts  of  the  inteflines  are  more  irri- 
table than  the  lower.  But  as  often  as  an  infuperable 
obflacle  refills  the  paffage  of  the  aliment,  there  will 
be  the  feat  of  the  principal  contraflion,  and  the  ali- 
ment likewife  is  driven  upward  from  the  valve  of  the 
cblon  through  the  whole  length  of  the  inteflines,  into 
the  flomach,  and  laflly  into  the  mouth. 

DCCXXXV.  This  periflaltic  motion  of  the  inteflines 
is  performed  by  the  conflriclion  of  their  circular  fibres, 
which  know  how  to  empty  the  tube  exaftly,  without 
injuring  the  intefline  againfl  pins,  needles,  or  any  other 
fliarp  bodies  lodged  wdthin  their  contents,  which  they 
tenderly  promote  forward.  But  the  revolutions  of  the 

in- 
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inteftines,  drawn  upward  and  downward,  and  the 
ftralghtening  of  crooked  parts  of  them  one  before  an- 
other, which  is  fo  remarkably  confpicuous  in  brute 
animals,  are  performed  by  the  long  fibres,  which  we 
fee  contraft  themfelves  at  the  feat  of  the  prefent  ftimu- 
lus,  and  dilate  the  following  portion  of  them  to  receive 
what  enfues.  By  the  fame  contraftion  the  villous 
membrane  of  the  inteftines,  within  their  cavity,  is  urged 
and  reduced  into  longer  folds ; whence  the  mucus  is 
exprefled  and  applied  to  that  part  of  the  alimentary 
mafs,  where  it  was  required  by  the  force  of  irritation 
and  ftimulus.  Thefe  long  fibres  frequently  make 
intro-fufceptions  of  the  inteftines,  and  generally  without 
any  bad  confequences,  by  drawing  up  the  contracted 
portion  of  the  intefline  into  that  which  is  loofe,  in  fuch 
a manner,  that  the  former  is  furrounded  by  the  latter, 
which  is  relaxed. 

DCCXXXVI.  The  alimentary  pulp,  therefore,  dilu- 
ted with  the  pancreatic  juice  and  that  of  the  inteftines^ 
intimately  mixed  with  the  faponaceous  bile  and  circum- 
jacent mucus,  is  more  perfedUy  diffolved  than  by  the 
efficacy  of  the  ftomach,  in  proportion  as  the  fides  of  the 
inteftines  come  into  a larger  contact,  and  approach 
nearer  together ; to  which  add,  the  longer  leries  of 
the  periftaltic  motions,  and  the  greater  quantity  of  dif- 
folving  juices.  In  this  manner,  the  alimentary  pulp, 
intermixed  with  air,  forms  a froth,  without  any  kind 
of  fermentation,  which  air  is  the  fame  with  what  we 
commonly  eruftate  from  the  ftomach  ; but  yet,  at  the 
fame  time,  the  acid  or  acefeent  force  is  fubdued,  while 
the  oily  or  fat  parts,  diffolved  by  the  bile  (DCCXV.), 
intermix  with  the  watery  juices,  and  give  the  chyle  its 
ufual  milky  appearance,  like  an  emulfion,  of  a bright 
colour  in  the  duodenum,  at  the  firft  entracc  of  the  bi- 
liary duft ; from  whence  dowmward  it  clofely  adheres 
to  the  villous  coat  of  the  fmall  inteftines.  But  the  ge- 
latinous juices  of  flefii  meats,  diluted  with  a large  por- 
tion of  water,  and  likewife  from  their  owm  fubvifeid  na- 


Ch.XXV.  intestines.  1 3^ 

and  enter  it  In  the  way  of  abforption.  So  water  and 
watery  liquors  are  all  very  greedily  drank  up  by  the 
veins ; and  yet  the  feculent  remains  nevei  grow  thick 
in  the  fmall  inteftines,  as  far  as  1 have  been  able  to  ob- 
ferve,  becaufe  the  watery  part  is  repaired  by  the  arte- 
rial vapour  and  mucus  j nor  do  they  become  fetid  in 
any  confiderable  degree,  as  well  bccaufe  of  the  great 
quantity  of  diluting  juices,  as  becaufe  the  quick  pro- 
greliion  will  not  allow  them  time  enough  for  a putre- 
fadion.  Thofe  remains,  wdiich  are  of  a more  earthy^ 
grofs,  and  acrid  difpofition,  which  were  excluded  by 
the  mouths  of  the  abforbing  ladeal  orifices,  do,  by  their 
weight,  or  by  the  mufcular  contractions,  defcend  flowly 
into  the  large  inteftines,  fo  as  to  complete  their  whole 
courfe  in  the  fpace  of  about  twenty-four  hours.  But 
within  three,  four,  or  a few  more  hours  time,  all  the 
chyle  of  the  aliment  is  commonly  extracted. 

DCCXXXVII.  The  confiderable  length  of  the  fmall 
inteftine,  which  is  five  or  more  times  longer  than  that 
of  the  body,  the  great  furface  of  the  villous  membrane 
increafed  by  folds,  the  incredible  number  of  exhaling 
or  abforbing  vefiels,  the  flow  courfe  of  what  remains 
through  the  large  inteftines,  and  the  great  quantity  of 
the  intcftinal  juice  poured  into  the  alimentary  mafs,  do 
all  of  them  concur,  in  the  fmall  inteftine,  abundantly 
to  perform  what  is  required  in  the  emulfions  of  the  food 
for  our  healthy  juices,  and  for  their  abforption  into  the 
ladeals  and  the  mefenteric  veins  : alio  for  abfterfion  of 
vifcidities  from  the  inteftine  ; for  the  avoiding  adhefions 
and  coagulations;  for  the  deftrudion  of  any  acid  difpo- 
fition  not  yet  fubdued  ; and  for  the  fubduing  any  veno- 
mous quality  in  many  juices,  which,  being  diredly 
mixed  with  the  blood,  inftantly  kill,  but  are  thus  fent 
in  by  the  mouth  without  damage.  Hence,  in  general, 
the  inteftines  are  long  in  animals  that  feed  upon  any 
hard  diet,  but  Ihorter  in  carnivorous  ones,  and  Ihortelfc 
in  all  thofe  that  live  upon  juices;  and,  even  in  man, 
an  uncommon  fhottnefs  of  the  inteftines  has  been 

known 
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known  to  be  attended  with  hunger,  and  a flux  or  dif- 
charge  of  fetid  and  fluid  feces. 

DCXXXVIll.  The  heat  by  which  the  aliment  Is  fo- 
mented, and  which  is  exceedingly  proper  for  the  folu- 
tion  of  the  gelatinous  matter,  and  exciting  a beginning 
putrefaftion,  is  hence  the  principal  caufe  of  the  fetor 
which  is  gradually  produced  in  the  aliment ; thence  alfo 
is  the’ caufe  of  that  thinnefs  by  which  the  ufcful  part  of 
the  aliment  is  fitted  for  abforption.  But  the  air  alfo, 
inclofed  in  the  vifeid  aliment,  operates  here,  as  in  the 
ftomach,  by  breaking  the  cohefion  of  the  alimepts,  if 
any  yet  remain  whole.  The  inteftinal  water  diltstes  the 
little  maffes  of  aliment ; and  if  any  hard  part  remains, 
this  liquor  (oftens  it  by  maceration.  The  bile  being  in- 
timately mixed  wdth  oil,  diffolves  the  fame,  and  renders 
it  mifeibie  with  vrater. 

CHAP.  XXVI. 

0/ the  Large  Intestinhs. 

DCCXXXIX.  T^^THAT  remains,  after  the  chyle 

has  been  ablfradted,  confilfs  of 
fome  portion  of  the  bile,  but  mucilaginous  and  degene- 
rate ; fame  part  of  the  human  mucilages;  moft  of  the 
earthy  parts  that  were  lodged  in  the  food  ; and  all  thnfe 
parts  which  by  their  acrimony  were  rejected  by  the  ab- 
forbing  mouths  of  the  laifteals,  yet  changed  by  means  of 
putrefaction  (DCCXXXVl.) ; with  all  the  folid  fibres 
and  membranes,  whofe  cohefion  was  too  great  to  be 
overcome  by  the  maceration  and  periflaltic  motion  in 
the  in.teftines. 

DCCXL.  All  thefe  remains  pafs  from  the  extremity 
of  the  ileum  into  the  ctecunt,  in  which  they  are  collect:- 
ed  and  ftagnate;  namely,  the  extremity  of  the  fmall  in- 
teftine,  called  the  ileum,  applies  itfelf  obliquely,  in  fuch 
a manner,  to  the  right  fide  of  the  colon,  relting  upon 
the  right  ileum  and  its  mufcle,  that,  in  general,  it 
afeends  in  a curve,  but  more  in  its  low'er  fide,  and  lefs 
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the  nervous  and  villous  parts  of  the  ileum  are  fo  ex- 
tended betwixt  the  departing  fibres  of  the  mufcular 
and  nervous  coat  of  the  colon,  as  to  hang  pendulous 
tvithin  the  cavity  of  this  large  intefline,  with  a double 
eminent  wrinkle  or  foft  fold,  compofed  of  the  villous 
and  nervous  coat  of  the  thick  inteftine,  and  of  the  fmall 
inteftine  likewife,  and  of  the  interpofed  flefhy  fibres  of 
the  ileum  and  colon,  joined  together  by  a good  deal  of 
the  cellular  fubftance.  The  upper  tranfverfe  fold  is 
fhorter,  as  the  lower  is  broader  and  more  afcending, 
being  conjoined  by  a fmall  produdtion  of  the  fame 
kind,  more  efpecially  in  the  right  fide,  adjacent  to 
them.  Betwixt  thefe  two  folds,  the  mouth  of  the 
ileum  opeijs,  like  a tranfverfe  flit.  But  when  this  inte- 
ftine is  inflated,  the  ftrufture  of  it  changes  very  much, 
reprefenting  thefe  parts  to  us  under  the  figure  of  mem- 
branes and  hard  valves.  After  the  cellular  plate  has 
been  entirely  removed  frorn  them,  the  ileum  comes 
clean  out  from  the  colon,  and  the  valvular  appearance 
is  no  more  to  be  feen  ; but  if  a large  part  of  it  only  be 
drawn  out,  leaving  a fmall  portion  inferted  behind,  it 
refembles  a fphinfter. 

DCCXLI.  Below  the  entrance  of  the  ileum,  at  the 
diftance  of  fome  inches,  the  great  inteftine  defcends  and 
forms  a blind  or  impervious  extremity,  called  the  cascum^ 
refting  upon  the  ileum.  From  the  lower  part  of  this, 
towards  the  right  fide,  extends  a fmall  worm-like  pro-r 
cefs,  in  adults  of  confiderable  length,  like  a long  ex- 
tended cone  or  little  inteftine,  varioufly  incurvated, 
fometimes  downward,  and  full  of  fmall  mucous  glands, 
which  pour  out  a gluey  mucilage  to  the  feces ; but,  in 
the  foetus,  the  colon  itfelf  is  extended  into  a conical  ap~ 
pendix.  But  the  weight  of  the  fuperincumbent  feces, 
deprefling  the  fpace  on  the  right  fide  of  the  appendix, 
the  ftrength  of  the  cellular  texture  uniting  the  left  part 
of  the  caecum  with  the  ileum;  of  the  flefhy  fibres  uni- 
ting both  inteftines  ; the  very  contraftile  force  of  the 
ligaments ; the  fitnefs  of  the  anterior  fac  of  the  emeum, 
which  eafily  receives  the  feces  from  the  inteftinum 

VoL.II.  - E ileum; 
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ileum  ; all  contribute  to  remove  the  appendix  from  the 
middlCj  and  make  it  to  go  out  from  the  left  extremity 
of  the  colon : and  thus  is  produced  the  thick  and  pen- 
dulous globe  of  the  colon  lying  fartheft  to  the  right  fidej 
and  which  is  proper  to  adult  perfons.  When,  there- 
fore, the  remains  of  the  alimentary  mafs  are  fent  from 
the  ileum  into  the  colon,  they  fall  by  their  weight  firft 
into  the  cavity  of  the  caecum,  or  impervious  bag-like 
appendix : here,  by  ftagnating,  and  the  warmth  of  the 
parts,  they  begin  to  putrefy,  according  to  their  particu- 
lar nature ; and  here,  efpeQially,  the  fetid  fmell,  obfer- 
Vable  in  the  excrements,  begins. 

DCCXLII.  The  colon  is  an  inteftine  altogether  conti- 
nuous, as  one  and  the  fame  with  the  caecum  ; namely, 
the  largeft  of  the  great  inreftines,  and  by  much  the 
ftfongeft.  Beginning  upon  the  ileum  (DCCXL.),  it 
afeends  over  the  right  kidney,  and  lies  under  the  liver, 
with  an  angle  in  the  right  hypochondrium ; being  con- 
ne£l;ed  to  the  vifeera,  on  each  fide,  by  the  peritonaeum. 
From  thence  it  pafles  under  the  liver  and  ftomach,  for 
the  mod  part  tranfverfely,  to  the  fpleen,  under  which  it 
ftretches  (DCLXXVI.),  and  in  the  deep  recefs  under 
the  left  ribs  is  often  twilled  upon  itfelf.  From  thence, 
again,  continuing  its  defeent  to  the  left  ileum,  it  forms 
a large  flexure  (DCEVllI.)  j from  which  flexure  it  is 
continued,  in  its  lower  part,  through  the  pelvis,  under 
the  denomination  of  redum. 

DCCXLIII.  The  ftrufture  of  the  colon  is  in  general 
the  fame  with  that  of  the  fmall  inteftines,  but  it  has  fe- 
veral  things  peculiarly  differing  from  them.  And  firft, 
all  the  longitudinal  fibres  are  colle6led  together  into  three 
bundles  which  run  through  the  whole  extent  of  the  in- 
teftine ; and  of  thefe  one,  and  that  the  largeft,  lies  na- 
ked; the  other  arifes  from  the  omentum;  and  the  third 
is  contained  in  the  mefocolon.  Thefe  are  lliorter  than 
the  inteftine,  and  contrail  it  fo  that  the  nervous  and 
villous  membrane  (DCCXLIV.)  protuberates  inwardly. 
Thefe  fibres  are  conneded  moll  accurately  with  the  ex- 
ternal coat  of  the  inteftines  5 but  in  the  intermediate 

places. 
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places,  'and  chiefly  at  the  mefocolon,  is  felted  the  firft 
cellular  ftratum  repleniflied  with  fat.  At  firfl:,  being 
dilated,  they  adhere  to  the  vermiform  appendage,  la 
fhe  extremity  of  the  colon  there  are  often  only  two  liga- 
ments, where  the  two  lefler  join  into  one.  They  dif- 
fufe  themfelves  upon  the  reftum  in  fuch  a manner  as  to 
occupy  the  whole. 

DCCXLIV.  Again,  fhe  flefhy  and  nervous  coat,  and 
third  cellular  ftratum,  with  the  villous  tunic  of  the  colon  j 
are  extended  into  much  larger  wrinkles  in  the  parts  be- 
twixt the  ligaments,  often  projecting  in  a threefold 
rank,  fuftained  by  the  ligaments,  that  they  may  be  able 
to  refift  and  fupport  any  fhock  or  prefture  from  the 
motion  of  the  feces,  in  the  beginning  of  the  colon  j 
they  obferve  their  three-fold  order,  exaCtly  enough,  at 
regular  diftances  ; but  in  their  progrefs  they  vary  more 
by  degreeSj  being  lefs,  fometimes  double,  often  folitary, 
fmall  and  large  intermixed,  or  none  at  all.  Where  the 
ligaments  which  contract  the  colon  difappear,thefe  valves 
almoft  difappear  entirely.  Laftly,  the  villous  coat  is 
thinner,  without  villi,  but  porous  and  wrinkled,  furnifh- 
ed  as  well  with  large  peculiar  pores  of  its  own  leading 
to  round  folicles  or  cells  which  are  folitary,  as  with  in- 
numerable fmall  pores  leading  to  fmaller  fbniclcs,  both 
which  fupply  a great  quantity  of  mucus. 

DCCXLV.  The  blood-vejfels  of  the  large  inteftines  arc 
partly  from  the  greater  and  left  mefenterics,  and  partly 
from  the  hypogaftrics.  The  middle  colic  artery  arifes 
from  the  large  mefenteric  trunk,  as  that  defeends  be- 
hind the  tranfverfe  mefocolon,  where  it  arifes  up  with 
one,  two,  and  fometimes  three  branches,  going  to  the 
right  fide  with  the  ileo-colic ; and  to  the  left,  where, 
with  the  lower  mefenteric,  it  meets  it  in  a very  large 
arch,  which  makes  the  moft  conftderable  arterial  inof- 
culation  in  the  whole  body.  Again,  under  the  mefoco- 
lon, from  the  fame  large  mefenteric  artery,  arifes  a con- 
fiderable  branch  that  goes  dircCfly  to  the  fold  of  the  ile- 
um with  the  colon,  and  upward  to  the  right  colon  with, 
the  middle  colic  5 but  to  the  left  it  runs  together  with 


24°  INTESTINES.  Ch.XXVT. 

the  raefenterlc,  out  of  the  middle  of  which  it  gives  a 
branch  that  runs  along  the  worm-like  appendix  of  the 
mefocolon,  and  terminates  itfelf  in  both  the  anterior  and 
pofterior  fold,  by  which  the  ileum  is  inferted  into  the 
colon.  LafUy,  the  lower  mefenterie,  arifing  by  its  pro- 
per trunk  from  the  aorta^  betwixt  its  bifurcation  and  the 
renal  arteries,  goes  to  the  left  colon  : above,  it  runs  by 
a large  arch,  together  with  the  middle  colic,  and  being 
bent  downward  in  three  or  four  trunks,  it  fpreads  over 
the  flexure  of  the  colon,  and  defcends  even  into  the 
rectum.  Here  the  rectum  receives  various  branches 
from  the  middle  hemorrhoidal,  arifing  from  the  laft 
trunk  of  the  hypogaftrics,  and  conjoined  with  the  for- 
mer. The  ultimate  arteries  arc  from  the  fame  trunk, 
but  diftributed  without  the  pelvis.  We  neglect  here  the 
fmaller  colics,  arifing  from  the  fpermatic.s,  intercoftal, 
omental,  capfulary,  and  lumbal  arteries.  The  veins,  ta- 
king the  fame  courfewith  the  arteries,  run  together  into 
the  gaftrocolic  and  the  internal  hemorrhoidal,  and  hence 
into  the  vena  portae  ; laftly,  they  unite  with  the  middle 
and  external  hemorrhoidals,  and  the  trunks  of  the  iliacs. 

DCCXLVI.  The  divifion  of  the  velTels  to  the  large 
inteftines,  differs  much  from  that  of  the  fmall  inteftines. 
The  arches  the  trunks  fend  off,  are,  neither  fo  frequent 
nor  fo  often  fubdivided  ; they  run  further  entire  upon 
the  inteflinal  tube,  accompanied  with  fewer  glands,  and 
their  branches  are  diftributed  not  fo  much  like  trees ; 
they  are  divided  by  lefler  angles,  more  flexible,  and 
form  fewer  net-w’orks  in  the  cellular  fubftance  ; but 
they  diftil  an  exhaling  moifture  into  the  cavity  of  the 
inteftines,  as  the  veins  likewife  abforb  a thin  fetid  va- 
pour from  the  feces.  The  external,  and  perhaps  alfo 
the  internal  ones,  fwelling  into  varices,  pour  out  the  he- 
morrhoidal blood;  which  is  always  preternatural,  al- 
though fometimes  infarctions  of  the  veffels  of  the  porta 
are  relieved  by  that  evacuation. 

DCCXLVll,  But  there  are  alfo  lymphatic  veffels,  ari- 
flng  from  the  whole  traCl  of  the  colon  and  rectum, which 
conjoin  with  thofe  of  the  loins.  We  are  not  without 

examples 
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examples  of  the  chyle  entering  thefe  lymphatics  from 
the  colon  inftead  of  lymph;  which  is  an  argument  that 
they  are  of  fome  further  ufe  in  this  part,  by  conveying 
nouriihment  to  the  blood. 

DCCXLVIII.  The  nerves  of  the  large  inteftines  are, 
from  the  left  colic  plexus,  compofed  by  the  defcending 
branches  of  each  renal  plexus,  and  others  arifing  from 
the  intercoffai  trunk  of  the  thorax  and  loins,  with  others 
produced  from  the  large  mefenteric  plexus.  Thefe 
nerves  accompany  the  lower  mefenteric  artery,  and  pafs 
with  them  to  the  colon  The  lowermoft  nerves  arife 
from  the  plexus  juft  mentioned,  and  go  to  the  redum, 
within  the  pelvis ; others  are  from  the  lower  intercof- 
tals,  and  the  nerves  of  the  facrum,  which  terminate 
likewife  in  the  reftum.  Thefe  nerves  are  of  the  fmal- 
ler  kind  ; which  renders  the  inteftinc  lefs  fenfible,  that 
it  might  better  fuftain  the  preffure  of  the  hard  and  acrid 
feces. 

BCCXLIX.  The  inteftinal  feces,  therefore,  retain- 
ed in  the  blind  beginning  of  the  colon  or  large  inteftine 
(DCCLX.),  there  grow  dry  by  the  abforption  of  moift' 
vapours,  fo  as  to  be  capable  of  receiving  a figure  from 
the  round  contra^led  parts  of  the  colon ; they  afcend 
from  the  bottom  of  the  cfficum,  elevated  by  the  long  li- 
gaments, which  end  in  the  worm-like  appendix.  And 
here  the  manner  in  which  the  feces  are  propelled  by  the 
contradion  of  the  circular  fibres,  appears  better  than  in 
the  fmall  ones.  The  longitudinal  fibres  of  the  inteftine, 
being  attached  to  the  contraded  parts  as  fixed  points, 
draw  up  and  dilate  the  lower  parts  of  the  inteftine ; then 
the  next  parts  of  the  inteftine,  to  which  the  feces  are 
brought,  being  irritated  and  contraded  in  like  manner, 
are  immediately  after  drawn  together  by  the  round  and 
long  fibres;  by  a fucceftjve  repetition  of  which  the  feces 
finifh  their  courfe  entirely,  through  the  whole  large  in- 

K 3 teftine 

An  infinite  number  of  nerves,  taking  their  rife  as  above 
mentioned,  goes  to  the  great  intcftines  ; a greater  indeed  than  to 
the  fmaU : They  make  up  a very  large  plexus  upon  the  mefocolon, 
with  which  many  filaments  are  intermixed  from  the  bypogaftric 
plexufes. 
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teftine,  far  the  moft  part  in  24  hours  in  a healthy  pcr- 
fon.  For  wounds  in  mankind,  and  the  comparative 
anatomy  of  brute  animals,  demonftrate  this  periftaltic 
motion  of  the  inteftines  to  the  eye ; which  is  alfo  con* 
firmed  by  the  antiperiftaltic  motion,  and  its  confequen- 
ces,  by  which  the  matter  of  glyfters  is  returned  up 
through  the  mouth.  The  fame  fibres  refill  the  air  con- 
tained in  the  inteftines ; and  wind  is  faid  to  be  gene- 
rated as  often  as  thefe  fibres  being  overcome  by  its  im- 
pulfe  yield,  and  the  inteftine  is  dilated. 

li)CCL.  While  the  grofs  feces  afeend  by  the  folds 
(DCCXL.)  or  valves  of  the  ileum,  the  weight  of  them 
deprelfes  the  lower  fold  to  the  left  fide,  which  draws  back 
the  ligament  common  to  each  valve,  in  fuch  a manner  as 
to  comprefs  and  exadly  clofe  the  upper  fold  downward, 
that  nothing  may  return  back  into  the  ileum;  which 
might  eafily  happen  in  a fluid  ftate  of  the  feces,  if  this 
port  was  not  lo  accurately  flmt  up;  The  feces,  when 
in  danger  of  falling  down  from  the  upper  parts,  deprefs 
the  upper  valve,  and  thus  accurately  exclude  them- 
felves.  This  happens  very  exadly  with  the  feces,  but 
not  fo  accurately  with  water.  From  thence  they  con- 
tinue to  move  flowly  forward,  more  dry,  conftftent,  and 
figured  by  the  fame  caufes  (DCCXLIX.)  through  the 
whole  tract  and  repeated  flexures  of  the  colon,  which  is 
fometimes  of  five  or  feven  feet  in  length,  fo  as  to  retain 
the  feces  a fpace  of  time  fufficient  to  give  no  interrup- 
tion to  the  affairs  of  human  life ; and  this  time  is  pro- 
portionably  lefs  than  24  hours,  the  greater  the  velo- 
city with  which  the  fmall  inteftines  propel  their  con- 
tents. 

DCCLI.  At  length  the  figured  excrement  falls  into 
the  redum,  which  is  infleded  firft  a little  downwards  and 
then  forward,  of  a broad  deprelfed  figure,  at  firft  de- 
scending contiguous  to,  and  afterwards  fpread  under, 
the  bladder,  or  vagina,  but  connefted  more  with  the 
former  than  the  latter.  Here,  for  a great  while,  and 
often  tp  a great  quantity,  the  feces  are  colleded  toge- 
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ther,  in  a part  which  is  loofe,  or  openly  furrounded 
with  foft  vifcera  and  mufcles,  with  a good  deal  of  fat, 

DCCLII.  The  ftrudure  of  the  redtum  differs  very 
much  from  that  of  the  other  inteftines.  The  external 
membrane  or  peritonaeum  is  only  fpread  before  it ; while 
behind  it  is  fupported  by  a broad  ftratum  of  the  cel- 
lular fubftance,  replenifhed  with  fat,  and  many  conglo- 
bate glandules,  connedting  this  inteftine  all  the  way  to 
the  os  facrum.  The  mufcular  fibres  in  this  inteftine 
are  much  ftronger  and  more  numerous,  more  efpeci- 
ally  the  longitudinal  ones,  than  in  the  other  inteftines  ; 
being  compofed  of  the  three  ligaments  of  the  colon, 
expanded  and  feparated  firft  over  the  anterior  face,  and 
then  over  the  whole  inteftine  j which  they  dilate  againft 
the  advancing  feces,  and  draw  back  the  inteftine  after 
it  has  excluded  them.  But  the  tranfverfe  fibres  are  alfo 
ftrong  j and  the  laft  of  them  are  oval,  forming  a protu- 
berant ring,  which  is  the  internal itfelf, by  which 
the  opening  of  the  anus  is  clofed. 

DCCLIII.  Moreover,  the  villous  tunic,  extremely  full 
of  pores,  and  of  a rough  furface,  full  of  reticulated  po- 
lygonous  and  tender  wrinkles,  has  likewife  fome  finufes 
peculiar  to  itfelf.  Namely,  that  part  of  the  inteftine 
which  is  next  to  the  ikin  or  outward  opening,  forms  a 
white  firm  circle  like  a valve,  into  which  defeend  the 
longitudinal  folds,  but  incurvated  and  approaching  one 
to  another  in  the  circle  itfelf.  Betwixt  tbofe  folds, 
are  intercepted  finufes,  hollow  upwards,  and.  of  a greater 
depth  towards  the  lower  extremity  of  the  inteftine.  In- 
to the  cavity  of  thefe  open  the  mouths  of^the  large  mu- 
cous glandules  5 while  the  margin  of  the  anus  itfelf  is 
defended  by  febaceous  glandules,  that  it  might  not  be 
excoriated  by  the  harder,  acrid  feces. 

DCCLIV.  There  are  alfo  proper  mufcles  which  go- 
vern the  anus.  Of  thefe  the  outermoft  is  the  fphinder, 
which  is  broad  and  flefliy,  confifting  of  two  plates  of 
half  elliptic  fibres,  which  crofs  each  other  towards  the 
coccyx,  and  towards  the  genital  parts.  And  there 
they  are  inferted  by  fieihy  bundles  into  a callous  cellular 
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fabric  defcending  froth  the  coccyx.  But  forward,  they 
are  firmly  attached,  by  denfe  portions  of  the  fame  kind, 
to  the  fkin  of  the  perinseum  ; but  by  three  ftronger 
portions  in  the  middle,  and  two  in  the  fides,  they  are 
infertcd  into  the  bulb  of  the  uretha,  whofe  lateral  parts 
they  furround,  betwixt  the  fphinfter  and  levator  “’h  The 
fibres,  therefore,  of  the  fphincter,  placed  betwixt  the 
anterior  and  poflerior  face  of  the  redfum,  afcending  in 
a direfi:  courfe,  clofe  the  opening  of  the  anus,  which 
they  furround.  With  the  internal  fphinfter,  the  external 
one  is  conjoined  by  flediy  portions,  that  they  may  co- 
operate together.  The  conltriftion  of  them  is  not  per- 
petual but  voluntary  ; for  the  anus  feems  to  clofe  itfclf 
naturally,  if  the  fmallnefs  of  its  opening  be  compared 
with  the  largenefs  of  the  inteftine  above,  and  with  the 
correfponding  wrinkle(DCCLIll.),  aided  by  the  ftrength 
of  the  tranfverfe  fibres  of  the  internal  fphincter,  and  the 
incumbent  bladder. 

DCCLV.  But  there  is  another  office  belonging  to  the 
levators^  w'hich  are  broad  complicated  mufcles.  They 
defeend  broadly  from  betwixt  the  oppofite  protube- 
rances of  the  oifa  ifehia,  placed  under  the  redtum  and 
bladder ; and  ferve  to  fuflain  the  rectum  on  each  fide, 
and  prevent  it  from  fubfiding,  or  from  an  unfightly 
everfion.  Moreover,  the  fame  fibres  of  the  levator, 
declining  broadly  from  each  other,  in  the  nature  of  a 
fphincter,  to  which  they  join,  ferve  to  dilate  its  orbicu- 
lar fibres,  and  opens  the  anus ; but,  at  the  fame  time, 
they  both  elevate  and  fuftain  the  inteftine  from  pro- 
lapfing  downward  by  the  prelTure  of  the  hard  feces. 
They  arife,  as  is  well  known,  from  the  fpine  of  the 
ifehium,  os  Ilium,  and  fynchondrofis  of  the  offa  pubis, 
terminated  by  the  margin  of  the  great  foramen  of  the 
pubes,  and  that  part  of  the  ifehium  which  is  above  the 
tubercle.  Finally,  they  meet  together  in  one  above 

the 

The  Inimitable  figures  of  Camper  and  Santorinus,  done  with 
the  greateft  clearneff,  have  confirmed  the  truth  of'  the  ftrufture  of 
?he  mufcles  offphinfters,  which  Albinus’?  tables  reprefent ; fo  that 
almolt  n athing  can  bs  added. 
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the  coccyx,  into  which  they  are  inferted  by  numerous 
fibres. 

DCCLVI.  Therefore,  whenever  the  feces  are  collec- 
ted to  fome  quantity  within  the  redum,  fo  as  to  be 
troublefome  by  their  weight,  irritation,  or  acrimony, 
they  excite  an  uncafinefs  through  the  adjacent  vifcera  ; 
and  are  then  urged  downward,  by  a voluntary  preflure 
through  the  ftraits  of  the  collapfed  inteftine  (DCCLIV.), 
by  the  force  of  the  incumbent  diaphragm,  exciting  an 
effort ; which  urging  downward  with  great  force,  the 
vifcera  of  the  abdomen,  which  is  always  full,  are  deter- 
mined downward,  through  the  inner  rim  of  the  pelvis, 
fo  as  to  urge  upon  the  contents  of  the  lefs  refifting 
bladder  and  reftum.  When  the  refinance  of  the  anus 
is  thus  overcome,  the  compreffmg  forces  of  the  dia- 
phragm abate,  and  the  feces  continue  to  difcharge 
from  the  body,  urged  only  by  the  periftaltic  motion 
itfelf  of  the  inteftine.  After  the  feces  are  expelled, 
the  inteftine  is  drawn  back  or  up  into  the  body,  by  its 
longitudinal  fibres  j after  which,  the  opening  of  the 
anus  itfelf  is  clofely  contradled  by  the  two  proper 
fphin£lers,  as  at  firft. 

DCCLVIL  Thefe  feces  in  men,  and  carnivorous 
animals,  are  very  fetid,  almoft  putrid,  fubalkaline,  foft, 
and  contain  much  oil  intimately  mixed  with  falts,  which 
are  left  both  by  the  aliments,  as  well  as  by  the  bile  and 
other  humours  of  the  human  body.  An  acrid  and 
fetid  water  returns  from  the  feces  into  the  blood ; 
hence,  coftivenefs  in  fevers  is  hurtful,  putrefadion  be- 
ing increafed  by  the  affufion  of  the  abovementioned 
matter  into  the  body. 


CHAP.  XXVIL 

Of  the  Cbyliferous  Vessels. 

DCCLVIII.ryiHEchyleis  a whitejuice  (DCCXXXVI) 
I extra£ted  from  the  aliments,  which  is 
afterwards  mixed  with  the  blood.  That  its  principal 
compofuion  is  of  water  and  oil,  feems  evident,  from  the 

fweet- 
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fweetnefs  of  its  tafte,  from  the  whitenefs  of  its  colour, 
from  its  acefcent  and  coagulable  nature,  and  from  its 
lightnefs  by  which  it  fwims  on  the  blood  ; in  all  which 
properties  it  very  much  refembles  an  emulhon.  It  is 
compofed  of  a vegetable  farina,  with  animal  lymph  and 
oil.  It  every  where  retains  the  properties  of  the  vo- 
latile and  oily  aliments.  It  changes  into  milk  with  very 
little  alteration.  But  afterwards  it  becomes  more  ma- 
nifeflly  glutinous  ; fince  the  pellucid  ferum  it  contains, 
either  by  exhaling  the  watery  part,  or  by  applying  an 
intenle  heat,  coagulates  into  a kind  of  jelly. 

DCCLIX.  That  the  chyle  is  abforbed  into  the  lacteal 
veffels,  by  the  adhering  villous  coat,  has  been  a long 
time  known,  by  experiments  of  injefting  tindured 
liquors,  which  readily  defcribe  the  fame  courfe  ; from 
the  white  liquor  of  the  ladeals,  let  out  from  blood- 
veffels ; and  from  the  venous  nature  of  them.  But  late 
experiments  have  taught  us  this  in  a much  better  man- 
ner. The  chyle  is  abforbed  by  a fmall  opening  in  the 
extremity  of  each  of  the  villi,  by  the  fame  force  which 
is  common  to  all  capillary  tubes,  by  which  it  is  taken 
up  into  the  cavity  of  the  abforbing  dud  at  the  time 
when  the  inteftine  is  relaxed ; but  the  veficle,  by 
which  the  abforbing  dud  begins  in  the  inteftine,  being 
preffed  by  the  fucceeding  conftridion  of  the  mufcular 
fibres  in  the  periftaltic  motion,  urges  the  contents 
further  on  into  the  du£t,  which  begins  to  appear  with- 
in the  fecond  cellular  ftratum.  But  there  is  a two-fold 
Ifratum  of  thcfe  abforbing  veffels,  one  anterior,  the 
other  pofterior,  as  we  obferved  before  of  the  blood- 
veffels  (DCCXXIX.).  From  thence,  uniting  into  a 
larger  canal  in  the  firft  cellular  ftratum,  the  abforbed 
liquor  enters  into  the  ladeal  vcffel,  which,  in  general, 
follows  the  courfe  of  the  arteries  and  likewife  ac- 
companies thgir  arches,  but  conjoined  with  others  fimi- 

lar 

166  'Pq  {jjg  very  elegant  drawings  of  the  lafteals  in  their  courfe 
through  the  mefentery,  given  hv  Afellius,  Cc.^pcr,  Bos,  Duver- 
pey,  Chefelden,  Stuart,  &c.  we  fhouid  add  the  new  ones  of  Hewfon 
and  Saatorinus. 
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lar  to  it  into  a very  obliquely  angled  net- work.  This 
kind  of  veflcls  hitherto  has  been  obferved  only  in  qua- 
drupeds”^^. In  the  large  inteftine  they  arife  without 
the  abovementioned  veficle.  Very  many  arife  from  the 
firft  part  of  the  fmall  inteftines  under  the  mefocolon  j 
fome  from  the  duodenum,  and  fome  from  the  large  in.- 
teltines  themfelves. 

DCCLX,  Thelafteal  veffels  arefurnilhed  with  valves 
in  the  very  firft  cellular  texture  of  the  inteftine,  like 
thofe  of  the  lymphatics,  joined  together  by  pairs,  of  a 
fcmilunar  figure  (LVIL),  which  admit  the  chyle  pafllng 
from  the  inteftines,  but  prevent  its  return,  and  fuftain 
its  weight.  Through  this  whole  courfe,  the  chyle  is 
urged  on  by  the  periftaltic  motion  of  the  inteftines,  as 
well  as  by  the  contraflile  force  of  the  veffels  themfelves, 
which,  even  after  death,  is  ftrong  enough  to  propel  the 
chyle ; to  which  add,  the  confiderable  preffure  of  the 
abdominal  mufcles,  and  other  parts,  determined  by  the 
valves. 

PCCLXI.  But  betwixt  the  plates  of  the  mefentery, 
at  the  divifions  of  the  veffels,  are  found  an  infinite 
number  of  fmall  conglobate  glandules,  but  fomewhat 
fofter  and  more  fpongy,  made  of  a cellular  texture,  full 
of  juices,  covered  with  an  external  membrane,  lefs  hard 
than  in  other  parts,  and  painted  with  numberlefs  fmall 
blood-veffds.  Some  lafteal  veffels  are  feen  to  pafs 
thefe  glands  : moft  part  enter  them  j and,  being  di- 
vided and  fubdivided  through  their  cellular  fabric,  com- 
pofe  the  greateft  part  of  the  gland.  And,  again,  other 
lafleal  veffels  are  produced  out  of  every  gland  j and, 
being  mutually  joined  among  themfelves,  go  off  in  little 
trunks,  of  which  the  ultimate  and  largeft  ones  go  out 
from  the  gland.  In  the  fame  manner  the  chyle  enters 
other  glandules  twice,  thrice,  or  four  times  ; nor  does 
any  lacteal  veffel  arrive  at  the  thoracic  duft  without 

meet- 

There  is  no  longer  a dlfpute,  whether  the  mammalia  quadru- 
pedes  alone  have  lafteal  veffels,  fince  the  induftrious  Mr  liewfoohaa 
fhowQ  them  in  birds  and  amphibia;  and  it  is  no  difficult  matter  to 
ffiow  them  in  many  others,  as  dolphins  and  fca- calves  ; and  Dr 
Hunter  ufed  to  render  thefe  veffels  vifible  with  very  little  trouble. 
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meeting  feme  of  thefe  glandules,  although  it  may  pafs 
by  fome  without  entering  them.  But  that  this  is  the 
true  courfe  of  the  chyle,  by  which  it  paffes  from  the 
inteftines  to  the  mefenteric  glands,  appears  from  a liga- 
ture, by  the  velfel  growing  turgid  betwixt  the  faid  liga- 
ture and  the  inteftine ; and  from  fcirrhofities  in  the 
glands,  by  which  they  are  rendered  more  confpicuous; 
and  from  the  nature  of  the  valves  themfelves  hindering 
any  return  back  to  the  inteftines. 

DCCLXII.  What  alteration  the  chyle  undergoes 
within  the  cellular  fabric  of  thefe  glands  is  not  yet  fuffi- 
ciently  known  ; but  it  appears,  in  general,  that  fome 
thin  liquor  dihils  from  the  arteries  in  this  part,  ferving 
to  dilute  the  chyle,  into  which  it  is  poured.  For  it  is 
obferved,  that  after  the  chvle  has  furmounted  all  the 
glands,  it  appears  more  watery ; and  thin  liquors,  in- 
jeded  through  the  arteries,  pafs  out  into  the  cellular 
fabric  of  the  glands,  and  mix  with  the  chyle.  Laftly, 
that  kind  of  cream  appears  manifeftly  in  the  glandules 
of  infants. 

DCCLXIII.  From  the  lafl  glandules,  which  are  col- 
lected together  in  the  centre  of  the  mefentery,  the  lac- 
teal veffels  go  out  very  large,  and  few,  to  the  number 
of  four,  five,  or  more,  which  afeend  together  with  the 
mefenteric  artery,  and  intermix  with  the  lymphatic 
plexus,  that  afeends  from  all  the  lower  parts  of  the 
body,  creeps  over  the  renal  vein,  and  then  goes  along 
with  that  which  takes  its  courfe  behind  the  aorta  from 
the  lumbar  glandules,  and  with  the  hepatics.  Here  the 
lymphatics  take  a variable  courfe,  but  mofl:  frequently 
terminate  in  a veficle  of  confiderable  breadth  at  the  fide 
of  the  aorta,  betwixt  that  and  the  right  appendix  of  the 
diaphragm  ; there  it  ufually  appears  fomewhat  turgid, 
two  or  more  inches  long;  and  often  afeends  above  the 
diaphragm  into  the  thorax,  conical  both  above  and  be- 
low : it  is  called  the  receptacle  of  the  chyle.  In  this  the 
gelatinous  lymph  of  the  lower  limbs,  and  of  the  ab- 
dominal vifeera,  mixes  with  the  chyle,  and  dilutes  its 
white  colour ; thus  fometimes  it  appears  filled  with  a 

pelluci4 
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pellucid  or  reddilli  humour,  but  frequently  alfo  with  a 
white  milk.  But  there  are  fome  inftances  where  there 
are  only  two  or  three  fmall  and  narrow  du6ls,  inftead 
of  this  receptacle  or  ciftern  of  the  chyle.  This,  how- 
ever, is  moft  frequent,  and  fuffers  a confiderable  alter- 
nate preffure  from  the  diaphragm  and  aorta,  by  which 
the  chyle  is  moved  fafter  through  it^  in  proportion  as 
the  light  of  the  ciftern  is  greater  than  that  of  the 
thoracic  du£l,  into  which  it  empties  itfelf.  Yet  fome- 
times,  though  rarely,  this  veficle  is  fo  Ihort,  that  it  may 
be  compared  with  an  egg ; but  for  tne  moft  part  it  is 
broadeft  in  the  middle,  and  decreafes  conically  towards 
each  end. 

DCCLXIV.  That  the  chyle  comes  from  the  inteftines 
into  this  duft,  is  ftiown  from  injections,  by  which 
quickfilver  has  fometimes  been  driven  from  the  firft: 
laCleal  velfels  to  the  thoracic  duCt ; from  ligatures  made 
on  the  duCt  itfelf^  or  the  red  veins  which  receive  it,  and 
by  which  the  firft  and  fecond  lacteal  veffels  fwell ; and 
from  the  manifeft  flux  of  the  chyle  into  the  thoracic 
duct,  when  the  ligatures  are  removed. 

DCCLXV.  The  thoracic  dud,  as  it  is  called  from 
its  courfe,  is  generally  Angle ; or,  if  it  be  double  for 
fome  part  of  its  courfe,  it  foon  after  unites  into  one 
again,  which  goes  behind  the  pleura,  betwixt  the  vena 
azygos  and  the  aorta;  and,  afcending  in  an  infleCled 
courfe,  it  receives  m its  way  the  lymphatic  veffels  of 
the  ftomach,  oefophagus,  and  lungs,  and  pafles  through 
the  conglobate  glands,  of  which  there  are  many  in- 
cumbent on  and  about  it ; and  thefe  lymphatics,  as 
they  advance  towards  the  duCl,  are  collected  into  large 
bunches.  It  is,  in  general,  cylindrical ; and  often 
forms  infulations,  by Splitting  or  dividing  into  two  or 
more  ; after  which  it  unites  into  one  again,  more  efpe- 
cially  in  its  upper  part.  It  has  few  valves,  and  thofe 
not  very  confpicuous.  About  the  Afth  vertebra  of  the 
back,  it  generally  croffes  behind  the  oefophagus,  and 
then  afcends  along  the  right  Ade  of  the  thorax,  behind 

the 
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the  fubclavian  blood -veffels  till  it  has  arrived  near  the 
fixth  vertebra  of  the  neck. 

DCCLXVI.  There,  bending  down,  it  often  divides 
into  two,  and  each  defcending  branch  dilates  into  a fort 
of  veficle  that  enters,  either  with  diftinft  or  united 
openings,  into  the  juncture  of  the  fubclavian  and  jugu- 
lar vein  internally,  by  an  oblique  courfe  from  the  upper, 
pofterior,  and  lateral  part  downward  towards  the  left, 
and  forward,  going  either  with  one  or  with  two  bran- 
ches under  the  fubclavian,  on  the  outer  fide  of  that 
juncture.  It  has  a true  almofl  circular  fluctuating 
valve,  which  by  its  defcent  keeps  out  the  blood  ready 
to  enter.  It  is  rarely  otherwife  difpofed  ; and  more 
rarely  fplit  into  two,  for  diflinct  infertions  into  the  fub- 
clavian ; and  yet  more  rarely  apt  to  fend  off  a branch 
into  the  vena  azygos.  Near  its  infertion  it  receives  the 
opening  of  a large  lympatic  veflcl,  tranfverfely  from  the 
arm  ; and  another  defcending  from  the  head,  in  one  or 
more  trunks. 

DCCLXVII.  It  appears  that  the  chyle  flows  through 
the  thoracic  duCl  into  the  blood  ; becaufe,  on  tying  the 
red  veins,  both  the  thoracic  duCl  and  laCteal  veffels  which 
are  inferted  into  it  fweli  up. 

DCCLXVIII.  I have  attributed  the  firft  caufe  of  mo- 
tion in  the  chyle,  and  of  its  abforption,  efpecially  to  the 
attraction  of  the  capillary  veffels,  w'hich  obferves  alter- 
nate pulfes  with  the  periftaltic  contraction  of  the  intefline. 
The  attractile  force  fills  the  villofity ; the  periftaltic 
force  empties  the  villofity,  and  moves  the  chyle  farther 
forward.  The  reft  of  its  motions  feein  to  depend  on 
the  ftrength  of  the  membrane  of  the  laCteal  veffcl  itfelf, 
which,  even  after  the  death  of  the  animal,  expels  the 
chyle,  fo  that  theveflels  become  pellucid,  which  before 
were  milky.  The  alternate  compreffing  force  of  the 
diaphragm  alfo  is  of  feme  efficacy  in  this  cafe,  and  the 
motion  of  the  chyle  through  the  thorax  is  fomew'hat  ac- 
celerated by  the  conduit  itfelf;  which  being  preffed, 
moves  the  chyle  fo  much  the  more  quickly  forward, 
as  itfelf  is  larger  than  the  thoracic  dud, 
i 
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DCCLXIX.  The  chyle,  mixed  with  the  blood,  does 
not  immediately  change  its  nature ; as  we  learn  from  the 
milk,  which  is  afterwards  made  of  it.  Bat  after  five 
or  more  hours  have  paffed  from  the  meal,  almoil  to 
the  twelfth  hour,  during  all  which  fpace  a woman  will 
afford  milk ; after  it  has  circulated  near  80,000  times 
through  the  body,  fomented  w‘:h  heat,  and  mixed  with 
a variety  of  animal  juices,  it  is  at  length  fo  changed, 
that  a part  of  it  is  depofited  into  the  cellular  fub/tance, 
under  the  denomination  of  fat  ; a part  of  it  is  again 
configured  into  the  red-blood  globules  (CXLVli.) ; 
another  part,  that  is  of  a mucous  or  gelatinous  nature, 
changes  into  ferum  ; and  the  watery  parts  go  off,  in 
fome  meafure,  by  urine,  in  fome  meafure  exhaled  by 
perfpiration  ; while  a fmall  part  is  retained  in  the  habit 
to  dilute  the  blood.  Nor  is  it  any  thing  uncommon  for 
a pellucid  lymphatic  liquor  to  fill  the  ladeals,  in  a dying 
animal,  inftead  of  chyle  ; or  for  fome  of  them  to  ap- 
pear milky  in  one  part  of  the  mefentery,  and  limpid  or 
pellucid  in  another  j fince,  as  to  their  fabric  and  ufe, 
they  alfo  agree  to  anfwer  the  end  of  lymphatics.  There 
are  not,  therefore,  two  kinds  of  veffels  from  the  inte- 
ftines;  one  to  carry  the  chyle  only,  and  another  pecu- 
liarly for  the  conveyance  of  lymph. 

DCCLXX.  After  the  digeftion  has  been  completed 
fome  time,  the  la&eal  veffels  abforb  pellucid  watery  jui- 
ces from  the  inteftines,  whence  they  appear  themfelves 
diaphanous  ; but  the  thoracic  dud  is  more  efpecially 
a lymphatic  of  the  larged  order,  conveying  all  the 
lymph  of  the  abdomen,  lower  extremities,  and  mod 
parts  of  the  body,  to  the  blood  (LIll.) 

CHAP.  XXVIII. 

Of  the  Kidneys,  Bladder,  and  Urine. 

DCCXXI.  *"  I '’HE  chyle,  which  is  taken  into  the  blood, 
X contains  a good  deal  of  water  ; the  pro- 
portion of  which  would  be  too  great  in  the  veffels,  fo  as 
to  pafs  into  the  cellular  fubftance,  if  it  was  not  expelled 

again 
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again  from  the  body.  Therefore  a part  of  this  is  ex- 
haled through  the  fkin  (CCCCXXXVL);  and  another 
part,  as  large,  or  often  larger  than  the  former,  is  {train- 
ed through  the  kidneys,  and  is  expelled  out  of  the 
body. 

DCCLXXIL  Thefe  kidneys  are  two  vifcera  , placed 
on  each  fide  the  fpine  of  the  back,  behind  the  perito- 
naeum, incumbent  upon  the  diaphragm,  and  upon  the 
pfoas  and  quadratus  mufcles  of  the  loins ; but  in  fuch  a 
manner,  that  the  right  kidney  is  commonly  placed 
lower  and  more  backward  than  the  left.  Before  the 
right  kidney  is  placed  the  liver  upon  its  upper  parr, 
(DCXC),  and  then  the  colon  covers  the  reft  of  its  an- 
terior face ; and  the  left  kidney  is  alfo  covered  by  the 
fpleen,  ftomach,  part  of  the  pancreas,  and  the  colon. 
They  are  tied  by  reduplications  of  the  peritonaeum  to 
the  colon,  duodenum,  liver,  and  fpleen.  Their  figure 
is  externally  convex,  with  a femielliptic  deficiency  in 
their  inner  fide ; laterally  they  are  flat  or  depreffed,  in- 
wardly hollow,  unequally  divided  into  one  upper  or 
longer  and  thicker  plane,  and  lower  flenderer  extremi- 
ty. They  are  firmly  inverted  by  a rtrong  external  mem- 
brane, which  is  denfe,  adheres  very  clofely,  and  does 
not  come  from  the  peritonaeum  Betwixt  that  mem- 
brane and  the  peritonaeum  of  the  loins,  there  is  always 
interpofed  a confiderable  quantity  of  fat,  by  which  the 
whole  furface  of  the  kidney  is  furrounded  on  all  fides, 
and  a neft  is  completed,  which  the  kidney  does  not  to- 
tally  fill,  though  anfwering  to  its  fliape.  From  the 
kidney  the  peritoneum  afeends  to  the  liver,  fpleen,  co- 
lon, and  diaphragm,  and  prepares  as  it  were  ligaments 
for  the  kidney. 

4 DCCLXXIII. 

I have  feen  two  cafes  of  one  kidney  only  ; in  one,  the  kid- 
neys being  joined,  direfled  the  arch  upwards ; in  another  downwards: 
but  in  faft  I faw  another  fubjeft,  in  which  there  was  only  one  in 
one  fide,  and  in  the  other  no  veltigc  of  veffels  or  the  vifeus  appeared. 

A.very  pretty  net-work  of  blood-veflels  is  diftributed  over  this 
coat  of  the  kidneys,  coming  partly  from  the  renal  vcffcls,  and 
partly  from  others. 
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DCCLXXIII.  The  blood-vejfels  of  the  kidneys  are 
very  large,  as  well  the  arteries,  which  together  exceed 
the  mefenteric,  as  the  veins.  And  firft,  the  renal  arte* 
ries  pafs  out  from  the  aorta  under  that  of  the  mefentery, 
not  always  in  the  fame  manner,  yet  fo  that  the  left  is 
commonly  fhorter  than  the  right,  and  each  of  them  fre- 
quently in  two,  three,  or.  four  diftindl  trunks.  From 
thofe  trunks  arife  the  renal  arteries  of  the  lower  fort, 
v/ith  the  adipofe  Ones  belonging  to  the  fat  cortex  or 
capfule  of  the  kidney  (DCCLXXII.) ; and  not  unfre- 
quently  they  give  origin  to  the  fpermatics.  The  fat,  ra- 
ther than  the  kidney,  receives  the  finaller  branches  from 
the  fpermatics  and  arteries  of  the  loins.  The  arteries 
are  thick,  fo  that  there  is  a great  quantity  of  mem- 
branes in  proportion  to  their  light ; they  are  alfo  made 
of  very  ftrong  onesj  and  exceed  the  ftrength  of  the 
aorta  by  a third  part. 

DCCLXXIV.  The  renal  veins  are  very  large,  more 
efpecially  the  leftj  and  more  inconflant  in  their  eourfe 
than  the  arteries : for  the  right  is  often  without  a branch, 
jlhort  and  concealed  ; while  the  left  always  generates 
the  fpermatic  and  capfular  vein  of  the  fame  fide,  and  al- 
moft  conflantly  receives  the  laft  branch  of  the  vena  fine 
pari ; and  being  of  a confiderable  breadth,  it  extends  a 
long  way  tranfverfely,  and  produced  to  the  left,  before 
the  aorta,  with  the  duodenum  incumbent  upon  it. 
Both  the  arteries  and  veins  of  the  kidneys  arife  from 
the  great  trunks  laterally,  a little  defeending  in  an  ob- 
tufe  angle  ; and  divide  themfelves  into  many  branches, 
a little  before  they  enter  the  kidney.  That  the  palTage 
of  the  blood  through  the  renal  arteries  into  the  veins  is 
very  expeditious,  readily  appears  from  the  eafy  eourfe 
that  is  afforded  to  water,  wax,  or  even  air^  injefted. 
The  uppermoft  veins  of  the  fat  of  the  kidneys  come  from 
the  capfular  veifels,  the  middle  from  the  renal  ones, 
and  the  lowermoft  from  the  fpermatics. 

DCCLXXV.  There  are  lymphatic  veins,  confidgrably 
large,  found  about  the  renal  blood-velTcIs,  which  give 
origin  to  the  ciftern  of  the  chyle  (DCCLXIII.),  which 
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are  laid  to  receive  the  difperfed  branches  that  are  fpread 
under  the  cellular  coat  of  the  kidney,  and  which  are 
rendered  manifen;  by  putrefadllon,  or  liquor  injeftcd 
into  the  renal  arteries,  or  even  into  the  ureter. 

DCCLXXVI.  The  yierves  of  the  kidneys  are  fmall, 
but  numerous ; arifing  from  a confiderable  plexus, 
mixed  on  each  fide  with  ganglions  which  are  generated 
by  the  branches  of  the  great  femilunar  ganglion,  con- 
joined with  others  from  the  intercoflal  trunk,  creeping 
along  from  the  thorax  itfelf.  They  enter  the  kidney, 
together  with  the  artery,  and  fend  off  the  middle  me- 
fenteric  (DCCXLVIII.),  and  likewife  the  fpermatic 
nerves.  As  thefe  nerves  are  fmall,  they  afford  but  a 
moderate  degree  of  fenfibility  to  the  kidney. 

DCCLXXVII.  Upon  the  top  of  each  kidney  is  feated 
the  r^^a/  capfide ; which  in  the  foetus  is  large,  even  lar- 
ger than  the  kidney  itfelf,  but  not  afterwards  increafing 
in  the  adult : it  is  glandulous,  of  the  conglomerate  kind, 
divided  into  lobes,  of  an  oval  fliape  in  the  foetus,  and 
triangular  in  the  adult ; and  connecled  on  the  right  fide 
to  the  liver,  fpiecn,  pancreas,  on  both  Tides  to  the  dia- 
phragm and  kidney  ; to  all  which  it  adheres  by  as  ma- 
ny connecling  twigs.  From  a careful  obfervation,  it 
feems  to  be  inwardly  hollow,  feparable  like  a ventricle, 
of  a fmooth  furface,  and  terminating  inwardly,  as  if 
cut  with  a razor,  full  of  a liquor  of  a yellowilh  red  co- 
lour, and  of  a fluid  confidence,  almod  like  blood.  The 
arteries  of  thefe  capfules  are  many,  chiefly  of  three 
kinds;  the  uppermofl  from  the  phrenics,  the  middle 
ones  from  the  aorta,  and  the  lower  ones  from  the  renals; 
but  the  veins  are  only  a large  one  on  each  fide,  that  of 
the  right  to  the  cava,  and  the  left  to  the  renal  vein  of 
the  fame  Tde.  Thefaid  vein  creeps  almofl  naked,  in 
branches,  throngli  the  tender  ventricle,  in  a fulcus,  di- 
viding the  capfuie,  and  fends  branches  through  its  in- 
ternal fuperfleies.  The  ufes  of  this  gland  are  as  yet 
unknown  ; although  we  are  led  to  believe,  from  the 
fituation,  that  it  is  fubfervient  to  the  kidney,  and  of 
greater  ufe  to  the  fanus ; Tiiice  it  is  conllantly  found 
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near  the  kidneys,  and  in  fo  many  different  animals.  It 
has  no  vilibie  excretory  du£l,  mor  does  it  difcharge  any 
juice,  by  vifible  pores,  into  the  vein. 

DCCLXXVili.  The  internal  fabric  of  the  kidney  is 
fimple  enough,  and  fufiiciently  known.  The  blood - 
veffels  having  entered  the  interval  betwixt  the  upper  and 
lower  ftratum  of  the  kidney,  fpread  into  its  fubflance, 
furrounded  with  a cellular  ffeath,  and  divide  into 
branches  which  go  out  between  the  branches  of  that 
which  is  called  the  artery  of  the  pelvis^  by  columns  in- 
terpofed  betwixt  the  papillae.  From  thence,  both  in  the 
papillae  and  among  them,  making  arches,  they  furround 
the  origin  of  the  papillm,  nearer  to  the  circumference  ; 
but  fometimes  joined  by  fmall  branches : from  whence 
proceed  innumerable  little  twigs,  of  which  fome  return 
into  the  papillte  by  the  intervals  between  them  and  the 
columns ; others  tend  towards  the  external  furface  of 
the  kidney,  and  fometimes,  paffmg  through  the  proper 
coat  of  the  kidney  itfelf,  enter  into  its  adipofe  cover- 
ing, where  being  changed  into  minute  Terpentine  curls, 
reflefted  again  towards  the  trunk  of  the  artery  from 
whence  they  rofe,  they  form  a boundary  to  the  kid- 
ney, and  are  then  gradually  flretched  out  and  mix 
themfelves  among  the  uriniferous  tubes.  But  from  the 
cortex,  as  it  were  by  fome  little  flames,  are  produced 
bundles  of  the  uriniferous  tubes  collcOed  in  great 
numbers  into  threads,  of  which  every  one  contains  very 
many  little  tubes.  That  they  are  continuous  with  the 
arteries,  or  at  lead  that  they  receive  their  branches,  in- 
to them,  we  know,  from  experiments  which  Ihow  that 
water,  or  even  air,  paffes  eafily  from  the  arteries  of  the 
kidneys  into  the  ureter ; and  lalUy  from  difeafes,  in 
which  the  blood  takes  the  fame  courfe.  Between  thefe 
papillce,  and  about  their  origin,  are  fituated  fome  round- 
ilh  knots,  which  the  lateft  anatomids  take  to  be  the  ar- 
terial glands,  producing  the  proper  and  more  narrow 
urinary  dufts.  Between  thefe  fmall  dufts  run  many 
arteries  parallel  to  one  another.  It  is  probable,  that  the 
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cortex  confifts  of  curved  veffels^  which  eminent  anato- 
mifts  have  fuppofed  to  be  fmaller  than  the  red  ones. 

DCCLXXIX.  Thofe  uriniferous  du6ts^  gradually  con- 
verging towards  the  middle  of  the  kidney,  are  joined 
together  like  rays  ; and  are  inferred  in  great  numbers 
into  one  blind  dud:,  fuch  as  pe’rfed  the  reft  of  the  pa- 
pillm ; and  each  of  which  is  terminated  in  its  convex  ex- 
tremity by  confpicuous  pores.  The  number  of  thefe 
papilla;  is  not  altogether  certain,  but  there  are  thirteen 
or  more  of  them  ; fome  of  which  are  obferved  to  be  fim- 
ple,  fome  triple,  and  fome  quadruple.  Thefe  were  in 
the  foetus  fo  diftind,  that  the  kidney  then  appeared  to 
confift  of  as  many  diftind  or  fmaller  kidneys,  as  there 
are  of  thefe  papillae,  conneded  together  by  a loofe  cel- 
lular membrane ; and  furnifliied  every  one  with  its  pro- 
per cortex  of  ferpentine  veffels,  and  its  compages  of 
ftraight  uriniferous  duds,  the  bafis  of  all  which  is  in  the 
circumference  of  the  kidney,  and  their  vertices  con- 
verge towards  the  centre.  The  oppofite  cortices  of 
two  of  thefe  little  kidneys  make  a column,  becaufc 
it  feparates  two  papillae.  In  adults,  the  cellular  fub- 
ftance  being  condenfed,  unites  the  renal  portions  and 
their  papillae  into  one  even  kidney  : however,  it  again 
almoft  recovers  the  condition  which  it  had  in  the  foetus, 
if  the  intervening  cellular  plates  are  relaxed  by  often 
injeding  of  water.  The  kidney  is  alfo  remarkably  lar- 
ger in  the  foetus  than  in  the  adult. 

DCCLXXX.  Round  the  protuberant  furface  of  the 
faid  papillse,  is  extended  a loofe  membranous  covering, 
in  fuch  a manner,  diftind  from  the  papillae  itfelf,  as  to 
form  a larger  fpace,  like  a cylindrical  tube  or  funnel, 
for  receiving  the  papillm  into  its  cavity,  and  fometimes 
there  are  tw’o  in  the  neighbourhood  of  each  other. 
Two  or  three  of  thefe  tubes  meet  together  in  one  ; and 
with  others  of  the  fame  kind,  they  at  laft  form  by  that 
union  three  hollow  trunks,  the  upper,  middle,  and 
lower,  which  again  unite  and  open,  but  without  the 
kidney,  into  one  conical  canal,  called  the  pelvis 

DCCLXXXI. 

’*0  j„  almoft  no  vlfcusare  there  more  frequent  lufus  naturae,  both 
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DCCLXXXI.  The  blood  of  the  renal  artery  being  lefs 
fluid,  as  is  generally  believed,  than  that  of  the  brain, 
and  probably  ftored  with  more  water,  brought  by  the 
ferpentine  circles  of  the  arteries,  depolites  great  part  of 
its  water  into  thofe  re^lilineal  tubes  of  the  papillse ; a 
great  portion  of  which  water  contains  oils  and  falts,  in- 
termixed with  earthy  particles,  or  fuch  other  matters  as 
are  thin  enough  to  pafs  through  with  it.  But  the  fmall 
diameter  of  each  uriniferous  duft  itfelf  at  its  origin, 
and  its  firm  refiftance,  feem  to  exclude  the  milk  or 
chyle  and  the  coagulable  lymph.  Hence,  therefore,  it 
is,  that  the  blood  palfes  fo  eafily  through  the  open  uri- 
niferous  tubes,  whenever  it  is  urged  with  an  increafed 
celerity  ; or,  by  a morbid  relaxation,  they  tranfmit  not 
only  the  oily  parts  of  the  blood,  but  even  the  milk  and 
falts  of  the  meat  and  drink.  But  when  the  ftrength  of 
the  kidney  is  reftored  by  aftringent  medicines,  the  u- 
rine  returns  to  its  natural  date.  The  nerves  likewife 
have  a power  of  contrafting  or  relaxing  thefe  palfages  ; 
and  thus  we  fee  that  urine,  which  in  health  is  of  a yel- 
low colour,  becomes  watery  from  fudden  grief  of  mind. 
A vafi:  quantity  is  prepared  ; equal  to  that  of  perfpira- 
tion,  and  fometimes  even  more. 

DCCLXXXII.  The  urine,  by  fire  or  putrefafllon, 
fometimes  by  difeafe,  and  in  fome  animals  more  eafily, 
changes  into  a volatile  alkaline  nature,  intimately  mixed 
with  a fetid  oil,  partly  empyreumatic,  yellow,  and  vo- 
latile, and  in  part  very  tenacious,  to  be  feparated  only  by 
the  laft  degrees  of  fire,  under  the  denomination  of  phof- 
phorus ; a fubftance  fiiining  of  itfelf,  and  taking  fire  in 
the  air : and  laftly,  it  abounds  more  with  earth  than  any 
other  juice  of  the  human  body,  both  of  a cretaceous  and 
fparry  nature  ; the  latter  coming  chiefly  from  the  drink, 
the  former  alfo  from  the  folid  parts  of  the  body  them- 
felves  diflfolved  and  mixed  wdth  the  blood.  But  there 
is  alfo  a confiderable  proportion  of  fea  fait  refiding  in 
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as  to  their  bulk,  number  of  veffels,  pelvis,  and  ureter,  than  in  the 
kidneys,  I have  coilefted  a great  catalogue,  and  Sindifort  has  rci 
marked  many  varieties. 
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frelh  urine  ; from  which  it  is  even  feparable,  after  a 
longputrefaftion,  in  the  making  of  phofphorus ; in  which 
procefs  a very  great  part  of  the  urine  is  changed  into 
volatile  alkali.  Nor  is  the  urine  wholly  ddlitute  of  a 
vitriolic  acid,  or  at  lead  one  much  a-kin  to  it;  both  in 
that  taken  from  men,  as  well  as  cattle.  There  is,  a^ain, 
a fort  of  fufible  fait  feparable  in  the  urine,  v/hich  is 
cooling,  and  a-kin  to  nitre.  In  fevers,  the  oily  and 
faline  parts  of  the  urine  are  greatly  augmented  both  in 
bulk  and  acrimony. 

DCCLXXXllI.  The  being  a continuation  of  the 
pelvis,  carries  on  the  urine  received  from  the  kidney, 
by  prefl'ure  from  the  incumbent  vifcera,  the  contraction 
of  the  abdominal  muh.les  with  thofe  ot  the  loins,  and 
the  force  of  the  circulation  urging  the  blood  behind  the 
fecerned  fluid,  and  laftly  the  weight  of  the  urine  itfelf. 
Firil;,  the  ureter  is  covered  by  the  peritonaeum  and  cel- 
lular membrane  ; but  its  mufcular  coat  is  weak,  ob- 
feure,  if  any;  it  has  then  a fecond  cellular  coat;  a 
firm,  white,  nervous  one  ; a third  cellular  one,  lined 
with  the  innermofl,  which  is  of  a fmooth  membranous 
fabric,  porous  and  glandular  internally,  and  in  gene- 
ral moderately  irritable.  It  is  of  different  diameters  in 
different  places,  and  every  where  fwell?  into  veficles. 
It  defeends  over  the  pfoas  mufcle,  crolfes  over  the  great 
iliac  blood-veffels  into  the  pelvis ; goes  behind  the  uri- 
nary bladder  ; and  in  the  conjundion  of  the  defeending 
and  tranfverfe  portions  of  the  bladder,  enters  obliquely 
betwixt  the  mufcular  fibres  and  nervous  coat ; and  fo 
again,  betwixt  the  nervous  and  villous  coat,  in  fuch  a 
manner  that  the  mouths  of  the  two  ureters  are  in  the 
neighbourhood  of  each  other,  and  open  by  an  orifice 
obliquely  cut  off ; but  they  have  no  valves,  neither  at 
their  opening  in  the  bladder,  nor  in  any  part  of  their 
courfe.  From  their  oblique  infertion  into  the  bladder, 
a protuberant  line  is  formed,  by  the  greater  thicknefs 
of  the  nervous  coat,  which  defeends  to  the  caput  gal- 
linaginis. 

DCCLXXXIV,  That  the  urine  is  feparated  in  the 

kidneys, 


Ch.XXVIIL  bladder.  T59 

kidneys,  is  fliown  by  the  very  nature  of  the  thing,  as  it 
can  be  drawn  out  by  preffing  on  its  fmall  canals.  That 
it  defcends  by  the  ureter  is  fhown  by  the  furprifing  fwel- 
lirig  of  the  kidney,  and  that  part  of  the  ureter  which  is 
above  the  ligature,  as  well  as  the  emptinefs  of  that  part 
which  is  below  it.  In  the  bladder  alfo,  as  well  as  in  the 
kidneys  and  ureters,  there  is  an  immenfe  fwelling  as 
often  as  the  bladder  cannot  receive  the  urine,  or  can* 
not  emit  it ; an  obltacle  being  generated  in  either 
place. 

DCCLXXXV.  Nor  does  there  feem  to  be  any  other 
way  for  the  urine,  to  pafs.  For  although  it  is  certain,- 
that  the  ftomach,  like  all  other  membranes,  exhales  a 
moillure  through  its  coats ; though  it  is  not  improbable, 
from  experiments,  that  the  bladder  alfo  abforbs ; and 
although  the  paffage  of  mineral  Spaw  waters,  by  urine, 
be  extremely  quick  j yet  it  does  not  thence  follow,  that 
there  mull  be  ways,  different  from  that  of  the  ureters, 
to  convey  the  water  from  the  food  to  the  bladder.  For 
the  bladder  is,  on  all  fides,  feparated  from  the  cavity  of 
the  abdomen  by  the  peritonaeum  ; nor  is  it  very  likely, 
that  the  vapours,  which  either  go  out  from  the  bladder, 
or  which  are  derived  towards  it  from  other  parts,  can 
here  find  open  pores  through  the  peritonmum  ; nor  do 
membranes  imbibe  mych  that  are  already  wetted,  fo 
as  to  fill  their  pores  with  humours.  But  the  urine  alfo 
which  is  contained  in  the  bladder,  diflends  it  even  to 
death  ; nor  does  it  find  any  pafiage  through  which  it 
can  efcape  into  the  pelvis ; and  on  the  other  hand, 
when  the  ureters  are  obflruded  with  ftones,  fo  that  the 
bladder  receives  nothing  frotn  them,  it  is  either  quite 
empty,  or  contains  a very  acrimonious  and  thick  urine, 
manifefily  indicating  that  the  water  can  find  no  other 
way  from  the  pelvis  into  the  bladder.  And  a careful 
attention  to  the  manner  in  which  mineral  waters  are 
difeharged  by  urine,  fufficiently  demonftrates,  that  there 
is  no  fuch  rapidity  therein  as  is  commonly  imagined  ; 
but  the  ftimulus  of  the  cold  water  drank,  does,  like  the 
external  cold  applied  to  the  ikin,  caufe  a concuffion  of 
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the  bladder  and  urinary  parts,  by  which  they  are  foli- 
cited  to  repeated  difcharges  of  the  old  urine  which  was 
before  in  the  body,  and  not  immediately  of  that  which 
was  laft  drank.  Again,  the  largenefs  of  the  renal  vef- 
fcls  demonftrates,  that  not  much  lefs  than  an  eighth 
part  of  the  blood  fent  to  the  body  is  received  at  a time, 
and  confequently  there  are  above  looo  ounces  of  blood 
conveyed  through  the  kidneys  in  an  hour ; whence  it 
will  appear  but  a moderate  allowance,  for  20,  or  even 
50,  ounces  of  water  to  diftil  from  that  quantity  of  blood 
driven  through  the  kidneys  in  the  fame  time.  Finally, 
it  is  certain,  that  both  man  and  brute  animals  perifh  if 
the  ureters  are  clofed  up  by  a ligature;  we  then  obferve 
alfo,  that  no  urine  can  be  found  in  the  bladder, 

DCCLXXXVl.  The  urinary  bladder  is  feated  in  the 
cavity  or  bowl  of  the  pelvis,  which  is  an  appendix  to  the 
abdomen,  furrounded  on  all  fides  by  bones ; but  lateral- 
ly, and  at  the  bottom,  only  inclofed  by  mufcles;  and  is 
always  larger  in  women  than  in  men.  It  is  fuuated,  fo 
as  to  cohere  with  the  os  pubis  by  a large  portion  of  cel- 
lular fubftance,  by  which  it  is  connefted  to  the  perito- 
neum, from  thence  backward,  and  for  a fmall  part  of 
its  furface  before  ; but  behind,  it  is  extended  to  a great- 
er length  over  the  bladder^  defeending  almoft  as  far  as 
the  infertions  of  the  ureters ; from  whence  it  returns 
back  again,  cither  over  the  rectum  or  uterus  in  women. 
Behind  the  bladder  lies  the  reftum,  the  feminal  veft- 
cles,  and  proftate  gland,  wnth  the  levatores  ani.  In  the 
foetus,  the  bladder  is  very  long,  and  fomewhat  conical, 
extending  itfelf  much  above  the  offa  pubis ; but  in  the 
adult,  it  hardly  arifes  above  thofe  bones,  even  when  in- 
flated, becaufe,  in  them,  the  pelvis  is  much  larger  and 
deeper  in  proportion. 

DCCLXXXVII.  The  figure  of  the  bladder  is,  in  ge- 
neral, oval,  flatter  before,  more  convex  behind,  termi- 
nated at  bottom  by  a very  obtufe  or  flat  head,  that  lies 
incumbent  upon  the  reclum.  Such  is  the  figure  of  it  in 
an  adult  man : but,  in  the  foetus,  it  is  almoll  cylindrical ; 
ajid,  in  women  who  have  had  many  chfldren,  fo  much 
I flattened 
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flattened  laterally  by  preffure,  that  it  refembles  a fort  of 
triangular  cone.  This  change  of  the  figure  of  the  blad- 
der feems  to  arife  from  the  weight  of  the  urine,  gradu- 
ally diftending  more  the  lower  parts  of  the  bladder, 
which  are  moft  prelled ; by  which  means  the  fides  arc 
drawn  together  from  above,  fo  as  to  render  it  fliorter 
and  broader. ' It  is  of  different  magnitudes ; fo  that,  ia 
difeafeSjby  frequent  irritation  and  contraftion,  it  fome- 
timcs  becomes  very  fmall. 

DCCLXXXVIIl.  The  fabric  of  the  bladder  is  much 
like  that  of  all  large  membranous  receptacles.  The  firfl 
membrane  is  cellular ; in  its  forepart  lax,  and  replenifh- 
ed  with  fat ; but  backward  it  is  thinner,  where  it  unites 
with, the  return.  In  this  there  is  a net-work  of  veffels, 
chiefly  of  veins.  Next  to  this  follows  a mufcular  coat, 
very  difficult  to  deferibe,  confifling  of  pale  contradlilc 
fibres,  difpofed  in  various  reticulated  bundles,  not  conti- 
nued one  to  another,  but  interrupted  with  net-like  fpaces, 
in  which  the  nervous  coat  lies  uncovered.  The  prin- 
cipal ftratum  of  thefe  is  longitudinal;  which,  arifing  be- 
fore from  the  proftate,  is  frequently,  though  not  always, 
fo  connefted  to  the  fynchondrofis  of  the  offTa  pubis,  or 
the  membranes  covering  it,  as  feemingly  to  arife  from 
thence  ; thence,  afeending  and  growing  broad,  they 
fpread  towards  the  conical  extremity  of  the  upper  fide 
of  the  bladder : here  pafling  on,  they  defeend  over  the 
pofterior  furface,  and  grow  there  confiderably  broader, 
till  at  length  they  are  finally  terminated  in  the  proftate; 
but  laterally  they  go  off  like  the  palms  of  one’s  hands, 
and  are  mixed  from  the  anterior  and  pofterior  planes. 
Thefe  fibres  muft  neceffarily  deprefs  the  bladder,  and 
confequently  propel  the  urine  towards  its  bottom 

DCCLXXXIX.  The  remaining  fibres  are  very  diffi- 
cultly reduced  to  any  order.  They  fill  the  intervals  of  the 
former ; by  arifing  from  the  proffrate  backward  and  af- 
eending inflected,  they  form  a ftratum,  partly  oblique, 
and  partly  tranfverfe,  the  interior  ones  more  than  the 

others. 

The  accurate  figure*  of  Santorinns,  publiftied  fince  Parfonius, 
are  undoubtedly  elegant  and  accurate.  But  nature  obferves  no  regu- 
lar rule  in  thefe  mufcular  fibrea, 


i62  bladder.  Ch.XXVIIL 

others, , both  in  the  forward  and  back  part  of  the  blad- 
der. 

DCCXC.The  contraQile  force  of  the  bladder  is  gentle, 
but  perpetual ; fo  that  it  contrails  from  its  greatefl  di- 
latation to  its  very  lead  fize,  without  any  alternate  re- 
laxation, and  remains  long  in  its  date  of  greated  con- 
traftion.  The  urine  is  the  lead  uneafy  dimulus ; wa- 
ter injected  is  more  fo,  and  a done  the  mod  of  any 
kind  of  irritating  fubdance.  When  diftended  beyond 
raeafure-,  it  lofes  its  powers;  fo  that  it  either  cannot  ex- 
pel, or  cannot  retain,  the  urine. 

DCCXCI.  Within  the  mufcular  coat  is  fpread  the  fe- 
cond  cellular  dratum,  of  a tender  elegant  fabric,  that 
may  be  inflated,  and  fofter  than  that  obferved  in  the  in- 
tedines.  Next  follows  the  nervous  coat  as  a conti- 
nuation of  the  flvin,  and  refembling  the  nervous  coat  of 
the  domach  : the  inner  one  is  more  obfcure  ; difficult- 
ly feparable  from  the  nervous  one  ; continuous  with  the 
epidermis ; and,  like  it,  eafily  feparable,  having  a great 
deal  of  mucus,  and  folded  into  various  wrinkles,  with- 
out any  certain  order.  In  the  furface  of  this  lad,  the 
pores  of  the  mucous  cryptae  fometimes  appear  confpi- 
cuous,  but  not  always  without  difficulty,  pouring  out  a 
vifeid  foft  glue.  The  mucus  itfelf  is  very  manifed,  and 
is  prepared  in  the  greater  quantity  in  proportion  to  the 
irritation  of  the  bladder.  For  this  mucus  there  is  the 
highed  necdTxty,  to  diminifli  the  fenfation  of  the  acri- 
mony of  the  urine. 

DCCXCII.  The  ve(fels  and  nerves  of  the  bladder  are 
in  common  with  thofe  which  go  to  the  genital  parts, 
where  we  fliall  deferibe  them.  Thofe  which  come 
from  the  epigadrics  are  but  fmall.  They  form  princi- 
pally a net-work  in  the  fird  or  outer  cellular  dratum, 
and  then  another  in  the  fecond  dratum  oi  the  fame  fub- 
ftance.  The  arteries  exhale  through  the  villous  coat, 
as  we  learn  by  experiment  from  anatomical  injections ; 

and 

*’®We  (Tiould  renounce  thename  of  Nervouscoat.both  in  the  bladder 
and  inteftioes,  on  account  of  the  falfe  idea  of  the  origin  and  nature 
which  it  involves;  for  it  neither  fo  acutely  fetls,  nor  arlles  from 
nerves:  it  is  only  a conapaft  cellular  membraDC. 


Ch.  XXVIII.  BLADDER.’  1^3 

and  the  veins  llkewife  abforb  again,  to  which  is  owing 
the  greater  confiftence  and  higher  colour  of  the  urine 
by  a long  retention  of  it.  The  lymphatic  vefl'ds  in  tl^e 
outer  cellular  ftratum,  are  eafily  demouftrated ; but 
their  origin  is  from  another  part,  probably  from  the  ad- 
jacent reftum. 

DCCXCIII.'  The  fame  urinary  bladder  is  of  the  na- 
ture of  other  membranous  facs,  fo  that  it  both  tranf- 
mits  water  through  the  inorganic  pores  of  its  mem- 
branes, and  through  the  fame  abforbs  the  water  in 
which  it  is  immerfed. 

DCCXCIV.  Into  this  bladder  the  urine  conftantly 
Hows,  in  a continued  thread,  as  we  are  affured,  from  ex- 
perience, in  morbid  and  uncommon  cafes,  in  which  the 
extremities  of  the  ureters  have  appeared  to  the  eye.  By 
haying  fome  time  in  the  bladder,  and  from  the  abforp- 
tiou  of  the  more  watery  part,  the  urine  acquires  an 
higher  colour,  becomes  fltarper  and  reddillt-coloured. 
Nor  are  we  fully  acquainted  with  the  caufe  which  re- 
tains the  urine  in  the  bladder.  The  fphindter  is  ob- 
fcure  ; the  depreffion  of  the  bladder  feems  to  aflifl:,  as 
it  defcends  convex  below  its  mouth  upon  the'intellinum 
rectum,  fo  that  at  lall  the  urine  arrives  at  the  entrance 
of  the  urethra  when  any  quantity  of  it  is  collected. 
Certain  it  is,  that  the  urine  does  not  flow.fpontaneour- 
ly  even  from  a dead  carcafe. 

DCCXCV.  At  length,  by  its  bulk  and  acrimony,  ir- 
ritating the  fenfible  fabric  of  the  bladder,  it  is  thence  ex- 
pelled, firlt  by  the  motion  of  the  diaphragm  and  abdo- 
minal mufcles,  by  which  the  inteftines  are  urged  againfl 
the  bladder  in  a perfon  who  is  eredt,  whereby  the  urine 
makes  itfelf  a way  through  a narrow  and  impeded  pal- 
fage ; and  again,  by  the  periltakic  motion  of  the  bladder 
itfelf,  arifmg  from  the  contraction  of  its  raufcular  fabric 
(DCCLXXXVIII,  et  feq.) 

DCCXCVI.  By  the  urine,  befides  .the  particles  of 
food  and  water,  much  matter  feems  to  pafs  off  that  is 
noxious  to  the  human  body ; efpecially  calcareous  earth 
reforbed.  from  the  bones  and  folid  parts,  and  which 

would 
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would  not  fail  to  produce  bony  crufts  and  calculi  v/here- 
ever  it  was  flopped ; the  fparry  or  gypfeous  earth  of 
fountains ; an  acrid  oil  mixed  with  fait,  fo  as  to  affume 
a volatile  nature.  The  urine,  by  its  retention,  difpofes 
to  the  generation  of  the  (lone  and  gout : when  fuppref- 
fed,  it  produces  fharp  fevers ; and  at  laft  flows  back  to 
the  brain,  and  overflows  and  deftroys  it. 

DCCXCVIl.  From  the  anterior  vertex  of  the  obtufe 
or  greater  end  of  the  bladder,  not  from  its  bottom,  goes 
out  a flender  canal  with  a fmall  orifice,  as  a continuation 
of  the  bladder  itfelf,  under  the  denomination  of  the  ure- 
thra ; and  in  this,  there  is  a manifeft  continuation  of 
the  cuticle  of  the  internal  coat  of  the  bladder,  with  its 
furrcunding  cellular  fubftance,  and  more  efpecially  a 
folid  nervous  coat,  of  which  it  is  principally  compofed. 
It  is  variable  in  its  diameter  and  direclion  ; in  women, 
i't  is  ftraight,  tranfverfe,  and  fliort.  1 do  not  find  a valve 
in  its  mouth. 

DCCXCVIII.  This  canal  of  the  urethra  is  firft  fur- 
rounded,  on  all  Tides,  by  the  proftate  gland ; from  whence 
it  goes  out  naked,  for  a fmall  fpace,  that  is  immediately 
continuous  below  with  the  incipient  bulb  of  the  urethra, 
which  likewife  furrounds  it  on  all  fides  above;  but  the 
cavernous  bodies  of  the  penis  chiefly  cover  it  above 
and  laterally,  fo  as  to  form  a common  groove  for  its 
reception,  and  add  ftrength  or  firmnefs  to  this  other- 
wife  lax  tube.  It  begins  wide  from  the  bladder,  and 
contrafts  itfelf  conically  in  the  proftate ; from  which, 
being  at  liberty,  it  becomes  cylindrical,  and  enlarges 
at  the  firft  accefiion  of  the  bulb ; in  the  penis  it  is 
aimoft  cylindrical,  and  again  dilates  iitfelf  a little  before 
its  termination. 

DCCXCIX.  This  canal  is  governed  by  various  muf- 
cles,  either  proper  to  itfelf,  or  belonging  to  the  parts 
adjacent.  And  firft,  in  women,  there  are  manifeftly 
fibres  placed  round  the  egrefs  of  the  incipient  urethra, 
which  are  moftly  tranfverfe,  but  fome  varioufly  decuf- 
fating  each  other ; whofe  office,  and  fupport  in  the  va- 
gina, manifeftly  appear  j namely,  to  deprefs  the  urethra, 
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like  the  fphin6ler,  about  the  opening  of  which  they  arc 
dtfpofed,  and  by  this  means  to  clofe  its  opening  againft 
the  refilling  contraded  vagina  and  fphinder  of  the 
anus’’^.  In  man  there  are  tranfverfe  fibres  of  the  fame 
kind;  but,  forming  an  arch  that  opens  upward, they  run 
into  the  conjundion  of  the  bladder  with  the  proflate, 
covering  the  longitudinal  bundle  of  fibres  and  proflate 
itfelf,  which  covering  of  fibres  thus  become  fit  for  con- 
trading  the  orifice  of  the  bladder. 

DCCC.  The  firft  tranfverfe  mufcle  proceeding  from 
that  bunch  of  the  ifchium  which  fends  forth  the  eredor 
mufcle  of  the  penis,  goes  tranfverfely  towards  the  other 
os  ifchium,  partly  pafles  into  it,  is  partly  inferted  into 
the  middle  bulb  of  the  urethra,  and  partly  degenerates 
into  the  accelerator.  It  preffes  upon,  fhakes,  and  draws 
backward,  the  bulb  of  the  urethra.  The  other,  pro- 
duced from  a branch  of  the  os  ifchium,  is  inferted  into 
the  iflhmus  of  the  urethra  before  the  bulb,  and  di- 
lates it. 

DCCCI.  But  likewife  the  levator  of  the  anus  feems 
to  raife  the  urethra  againfl  the  os  pubis,  fo  as  to  clofe 
the  opening  of  the  bladder  into  it;  and,  in  ourfelves  li- 
ving, we  may  perceive  the  accelerator  conflringed,  to- 
gether with  the  fphinder,  at  the  root  of  the  penis,  fo  as 
perfedly  to  clofe  the  opening  of  the  urethra^  and  prefs 
back  the  urine  even  while  it  is  flowing ; whence  there 
is  no  room  to  doubt,  but  this  mufcle  gives  a moderate 
tightnefs  for  retaining  the  urine. 

DCCCIL  An  effort  being  now  made  (DCCXCV.)  by 
the  preflure  of  the  diaphragm,  the  urine  runs  forth  with 
a greater  celerity,  in  proportion  as  it  comes  through  a 
canal  fmaller  than  the  diameter  of  its  large  receptacle ; 
and,  being  once  difcharged,  frees  the  body  from  uneafy 
fenfation.  The  laft  drops,  which  remain  in  the  lower 
part  of  the  bulb,  irritating  by  their  weight,  are  expelled 
by  the  accelerator  mufcle;  namely,  a flrong  mufcular 
cxpanflon,  placed  round  the  bulb,  whofe  fibres  are  dif- 

pofed 

Tfic  new  nnjfcle  of  Santorinus,  the  depreflbr  of  the  female 
urethra^  which  is  produced  from  one  fide  to  the  other. 
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pofed  in  the  fhape  of  a feather,  meeting  together  in  the 
middle  of  the  bottom-part  of  the  bulb,  and  in  their  fore- 
part fixed  by  two  tendons  into  the  cavernous  bodies  of 
the  penis,  and  in  their  back-part  cormefted  by  three 
mufcular  portions  to  the  fphincler  of  the  anus,  two  of 
which  portions  may  be  alfo  referred  to  the  levators  of 
the  anus.  I'his  mufde,  when  the  fphincler  is  firmly 
fhut,  draw's  the  bulb  upward ; and,  with  a conllderable 
force,  alternately  contracts  the  urethra,  fo  as  to  expel  the 
laft  drops  of  the  urine. 

DCCCIU.  I'he  pyramidal  mufcle  of  the  abdomen 
may  be  thought  to  draw  the  bladder  downwards  by  the 
rope  of  umbilical  vefiels,  and  likewife  to  relax  it,  and 
fit  it  for  the  action  of  the  long  mufcular  fibres.  But 
this  cannot  be  admitted,  feeing  the  mufcle  itfelt  is  often 
wanting ; neither  can  it  bring  down  the  bladder,  and 
very  rarely  comes  to  the  navel. 

DCCCIV.  But  as  the  urine  is  (harp,  and  the  mem- 
brane of  the  urethra  very  fenfible,  and  becaufe  the  air 
will  likewife  enter  it ; for  thefe  reafons  nature  has  fup- 
plied  this  canal  with  a large  quantity  of  mucus.  This 
mucus  is  generated  not  only  from  the  fources  in  the 
bladder,  but  more  efpecially  from  two  conglomerate 
glandules ; one  of  which  is  feated  on  each  fide  in  the 
angle,  betwixt  the  bulb  of  the  urethra  and  the  cavernous 
body  of  the  penis ; from  whence  it  fends  out  a flender 
duel,  running  for  a confiderable  length  through  th<b 
brethra.  I am  ignorant  of  any  glandule  of  the  iithmus 
different  from  the  cellular  texture.  Morover,  the  whole 
urethra  is  full  of  mucous  finufes,  of  a cylindrical  figure; 
very  many  of  which  defeend  towards  the  glans,  though 
fome  run  in  a contrary  diredion,  having  fmall  mucous 
crypise  placed  at  their  fides,  which  depofite  there  a 
fluid  mucus,  and  difeharge  it  into  the  urethra.  A larger 
fort  of  thefe  mucous  cryptae  are  difpofed  along  the  up- 
per fide  of  the  urethra,  beginning  before  the  bulb,  at 
the  origin  of  the  glans.  There  are  others,  ftill  Imaller, 
mixed  with  thefe  large  ones,  and  placed  laterally,  and 
about  the  urethra.  In  women  thefe  mucous  citlerns 

are 
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are  numerous  and  larger,  which  open  into  their  much 
fhorter  urethra,  more  efpecially  at  its  opening. 

DCCCV.  The  neceffary  cleanlinefs  and  avocations  of 
human  life  require  the  urine  collefted  to  be  difcharged 
only  at  certain  times.  But  thefe  advantages  could  not. 
be  obtained  without  fome  danger  of  difeafe,  from  the 
dcpofition  of  the  earthy  parts  of  the  urine  continually 
confined  and  at  reft ; fo  that,  by  repeated  additions  of 
the  like  matter  cemented  together,  a ftone  may  be  at 
length  formed.  But  the  plenty  of  mucus,  with  which 
the  urinary  paflages  are  commonly  defended,  is,  for  the 
moft  part,  a fufficicnt  guard  againft  this  diforder,  as 
we  fee  the  generality  of  people  are  free  from  the  ftone  ; 
unlefs  the  urine  is  more  than  commonly  charged  with 
an  earthy,  tartareous,  or  chalky  matter,  increafed  by 
the  ufe  of  hard  water  full  of  felenitic  matter  drinking 
wine,  very  vifcid  food,  inactivity  of  body,  and  a reten- 
tion of  the  urine  beyond  the  calls  of  nature  ; Or  fome 
vifcid  body  capable  of  attracting  the  calculous  matter ; 
or  finally,  a diforder  of  the  kidneys,  which  might  lay  a 
foundation  for  the  adhefion  of  the  earthy  matter. 

CHAP.  XXIX. 

Of  the  Genital  Parts  in  Man. 

DCCCVI.  t"  I ■’’HE  veflels  belonging  to  the  genitals  con- 
i ftantly  arife  near  the  kidneys,  and  af- 
moft  in  all  kinds  of  animals ; by  which  nature  feems  to 
have  intended  a double  ufefulnefs  in  one  organ,  which 
might  be  able  to  difcharge  the  urine  and  femen,  and  to 
bear  a relation  likewife  to  the  genital  parts,  though 
placed  at  a confiderable  diftance,  in  a fpace  betwixt  the 
tops  of  the  thighs,  and  fubfervient  to  cleanlinefs,  mo- 
defty,  eafinefs  of  birth,  and  the  force  of  {training  in 
delivery. 

DCCCVII. 

The  waters  ilTuIng  from  calcareous  mountains,  fuch  as  thofe 
of  Gottingen,  rarely  generate  calculi ; they  rather  cure  them:-  hence 
copious  tea-drinking,  and  abftinence  from  wines  and  pure  gene- 
rous liquors,  are  thought  to  be  the  primary  guardians  agalnll  the 
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DCCCVIl.  The  femen  mufculinum  is  firft  formed  in 
the  tefticle  ; then  repofited  in  the  feminal  veficles  ; 
afterwards  ejedled  from  the  penis  into  the  uterus,  where 
it  renders  the  female  ovum  prolific : and  therefore  this 
mufl  be  the  order  of  our  inquiry  into  thefe  particulars. 
The  human  tejlicles^  but  fmall  in  proportion  to  the  bulk 
of  the  body,  are,  in  the  foetus,  lodged  within  the  ab- 
domen behind  the  peritonaeum;  from  whence^  by  de- 
grees, they  defcend  into  the  groins ; and  are  at  laff,  in 
a more  advanced  age,  thruft  down  below  the  groin, 
perhaps  partly  by  their  weight,  and  partly  by  the  im- 
pulfe  of  the  influent  blood ; yet  fometimes  they  are  ob- 
ferved  to  remain  behind  in  the  groin  of  adults.  They 
defcend  by  a pafTage,  which  in  the  foetus  is  open,  cel- 
lular, and  called  the  procefs^  leading  from  the  cavity  of 
the  peritonaeum  into  the  fcrotum  ; and  the  fame  paf- 
fage,  after  the  teflicle  is  tranfmitted,  is  contracted  by  a 
law  of  nature,  and  preferves  the  teflicle''* . 

DCCCVIIL 

The  tellicles  of  man,  from  his  firft  beginninjj,  never  appear  in 
the  fcrotum,  but  are  always,  about  the  fourth,  fifths  fixth,  or  fcvcmh 
month,  found  either  in  the  lower  belly,  lying  in  the  neighbourhood 
of  the  kidney,  or  fallen  down  towards  the  ring,  or  remaining  in' the 
groin;  and  at  the  end  of  the  feventh,  eighth,  and  ninth  months,  they 
get  into  the  fcrotum.  But  in  fome  quadrupeds,  as  the  elephant, 
according  to  Aritlotic  and  Camper,  they  remain  connefled  with  the 
kidney  during  the  whole  courfe  of  life  ; and  ill  the  hedge-hog  alfo, 
as  Dr  Hunter  has  oblerved,  they  are  confined  within  the  abdomen. 
The  tefticles,  then,  we  fee,  in  man,  ought  to  change  their  fituation 
ia  time  of  pregnancy.  While  they  yet  remain  near  the  kindtys,  they 
are  fituated  within  the  cavity  of  the  peritonaeum,  which  they  lie  near, 
and  which"  in  the  fame  manner  accompanies  the  fpermatic  blood- 
VefTels,  anddudus  deferens,  fituated  without  the  peritonaeum,  to  the 
tefticle,  as  it  does  vcftels  to  the  caecum  : hitherto  the  tcfticle  la  co- 
vered with  no  vaginal  coat.  With  the  lower  part  of  the  tefticle  is 
connefted  the  cellular  net-work,  leading  through  the  ring  towards 
the  groins,  called  by  the  illufirious  Hunter  gubernaculuTn,  whenci 
they  fuppofe  the  tefticle  to  be  diredled  into  the  fcrotum.  From  the 
cavity  of  the  peritonaeum  a canal  is  formed  as  far  as  the  fcrotum, 
which  during  the  defeent  of  the  tefticle  is  fufficiently  large  ; and 
when  once  the  tefticle  is  down,  forms  a true  continuation  of  the 
peritonaeum,  formerly  known  to  Galen,  dc  la  Garanne,  Camper, 
Hunter,  3cc.  through  which  canal  of  the  peritonaeum  parts  of  the 

in- 
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DCCCVIII.  The  teilicle  is  defended  by  various  in- 
tep-uments : of  which  the  firfl  and  outermofl  is  that  of 

O 

the  fcrotum,  made  up  of  a clofe  cellular  ftratum,  re- 
plenifhed  with  veffcls,  and.  clofely  adhering  to  the  fkin: 
which  lafl  has  a kind  of  elaflic  or  contrafHle  motion  at 
the  approach  of  cold  and  in  the  aff  of  venery,  although 
without  any  mufcular  fabric  ; yet  it  has  commonly  adioii 
enough  to  wrinkle  the  fcrotum,  and  draw  up  the  te- 
fticles.  This  cellular  coat,  commonly  called  dartos,  is 
placed  round  each  of  the  tehicles  feparately  ; by  the 
conjundion  of  which  together  in  the  middle,  is  formed 
a kind  ofjeptum,  which  appears  more  remarkable  in  a 
dry  preparation  ; and  this  feptum  is  often  imperfed  in 
its  upper  part  towards  the  penis. 

DCCCiX.  Within  the  dartos  is  fpread  a loofe  cellii.. 
lar  ftratum,  without  any  fat,  except  in  the  lower  par£ 
of  the  fcrotum,  and  may  be  inflated  like  the  fame  fub- 
ftance  in  other  parts.  Next  follows  a mufcle,  from  its 
ofiice  called  cre?nafler'^'’^ ; which  arifes  from  the  dege- 
nerating fibres  of  the  lefs  oblique  mufcle  of  the  abdo-a 
men,  and  from  the  tendon  of  the  external  obliquus, 
called  by  fome  a ligament^  and  fometimes  from  other 
fibres,  defeending  from  the  os  pubis,  and  at  length 
backward  into  a vagina,  and,  being  fpread  every  way, 
furrounding  the  tefticle,  ferves  to  comjprefs,  and  to  ele- 
vate it  towards  it  contents. 

DCCCX.  Next  to  this  follows  the  fecond  cellular 
ftratum,  whofe  fpongy  fabric  is  continued  with  the  out- 
termoft,  that  lies  round  the  peritonaeum  j and  this 

VoL.lI.  M fecond 

inteftines  and  omentum  may  efcape  together,  and  join  with  the 
albuginea  teftis,  unlefs  this  has  already  happened  in  the  abdo- 
men : hence  the  noted  hernias,  not  q^lite  properly  called  con~ 
genitis,  arife.  In  general  the  abdominal  aperture  of  this  canal  is 
Ihut  after  the  defeent  of  the  teiticles  t but  it  often  remains  quite 
open,  or  fhut  up  with  fo  foft  a cellular  texture  as  to  yield  to  the 
omentum  and  inteftines,  when  grown  too  fat,  and  in  this  way  to 
produce  hernias. 

You  will  find  it  moft  elegantly  drawn  in  Camper’s  very  wfe- 
ful  plates  of  hernisE. 
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fecond  ftratumis  called  tunica  ’vaginalis^’’’’ . In  this  the 
vcficles  or  cells  of  its  fabric  appear  larger  than  elfewhere, 
and  may  be  inflated  one  after  another.  At  the  begin- 
ning of  the  tefticle>  above  the  epididymis,  it  is,  in. 
a manner,  fo  feparated  from  the  reft  above  the  tefticle, 
towards  the  rings  of  the  abdominal  mufcles,  that  the 
inflation  can  hardly  be  continued  through.  Betwixt 
this  laft  membrane  and  the  following  is  a fpace,  into 
which  are  exhaled  thin  vapours,  and  fometimes  a 
water  is  colle£led.  The  inner  coat,  called  albuginea,  is 
a ftrong,  white,  compact  membrane,  which  immediately 
invefts  and  confines  the  proper  fubftance  of  the  tefticle 
itfelf. 

DCCCXI.  The  tefticle  more  properly  fo  called,  is  of 
an  oval  figure,  with  an  acute  vertex,  looking  upwards 
and  a little  outwards.  The  epididymis  is  a kind  of  ad- 
ditament  to  the  tefticle  ; and  is  a flat  fubftance,  re- 
fcmbling  thick  tape,  which  goes  round  the  pofterior 
margin  of  the  tefticle,  to  which  it  is  connected  by  the 
cellular  texture,  and  by  blood-veffels.  In  the  lower 
part  it  is  plain  ; on  the  upper  part  it  adheres  to  the 
tefticle  by  a thick  and  convex  head,  as  it  does  alfo  on 
the  lower  part.  In  the  middle,  it  is  partly  attached  by 
its  bafis,  and  being  partly  free  makes  a blind  fac. 

DCCCXll.  To  the  tefticle  the  fpermatic  arteries  de- 
fcend,  one  on  each  fide  fent  off  by  the  aorta  below  the 
renal  arteries ; but  not  unfrequently  from  the  renal 
arteries  themfclves,  from  thofe  of  the  capfules,  or  from 
the  aorta  itfelf  above  the  emulgents.  This  artery,  the 
fmalleft  in  the  body  in  proportion  to  its  length,  defcends 
a long  way  outw-ard  before  the  pfoas  mufcle,  and  gives 
fmall  branches  to  the  fat  of  the  kidney,  to  the  ureter, 
mefocolon,  glandules  of  the  loins,  and  to  the  perito- 
nasumj  but  more  efpecially  towards  the  bottom  of  the 

kidney. 

There  are  three  coverings  which  furround  the  fpermatic 
cord  with  the  tefticle,  known  by  the  name  of  vaginal  tunics.  The 
common  vaginal,  which  is  the  true  continuation  of  the  peritonscum; 
the  proper  vaginal  coat  of  the  cord,  conCfting  of  a loofcr  cellular 
membranej  and  the  proper  vaginal  coat  of  the  tefticle. 
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kidney,  it  gives  a remarkable  branch  infleifted  and  co- 
vered with  fat,  yet  leflening  itfelf,  that  takes  a Terpen- 
tine courfe  behind  the  peritonaeum,  as  far  as  the  ring 
of  the  abdomen.  This  ring  is  formed  entirely  of  the 
tendinous  fibres,  defcending  from  the  external  oblique 
mufcle,  interrupted  in  their  oblique  defcent  by  a long 
aperture,  growing  wider  downward;  from  this  aper- 
ture part  of  the  fmalier  inner  fibres  are  broadly  detach- 
ed to  the  bs  pubis,  and  others  croffing  cohere  with  the 
fibres  beloning  to  the  other  fide  of  the  mufcle,  which, 
being  collefted  together,  is  called  the  inner  column. 
Other  ftronger  external  fibres,  diftinguilhed  from  the 
former  by  the  aperture,  are  broadly  inferred  by  a thick 
bundle  into  the  outer  fide  of  the  os  pubis,  under  the 
denomination  of  the  external  column  ; from  whence  va- 
rious fibres  run  off  to  the  fafcia  lata  and  groin.  The 
upper  part  of  this  opening  is  in  fome  meafure  clofed 
up  by  fibres,  arifing  from  the  outer  column,  and  a- 
fcending  in  a curve  direction  round  the  inner  and 
weaker  column.  Below  thefe  fibres  there  is  a fmall 
opening  left,  often  feparated  by  tendinous  fibres,  thro* 
which  defcends  the  fpermatic  artery,  with  the  vein,  and 
vas  deferens,  with  a good  deal  of  cellular  fubllance,  by 
which  they  are  wrapt  together  into  a cylindrical  cord ; 
before  the  external  column,  through  no  perforation  of 
the  peritonaeum,  which  it  has  every  where  lying  on  this 
fore  part  of  it.  At  the  bafis  of  this  ring,  the  ductus  de- 
ferens is  joined  with  the  rope  of  veffels,  and  the  whole 
Bundle  arrives  at  the  groin,  and  thence  at  the  ferotum. 
The  fpermatic  artery  gives  many  fmall  branches  to  the 
cremafler,  to  the  cellular  coat,  and  to  the  feptum  of  the 
ferotum  ; and  then  defcends  in  a double  plexus,  to  the 
tefticle;  of  which  the  principal  comes  from  betwixt  the 
epididymis  and  origin  of  the  vas  deferens,  at  the  middle 
and  lower  part  of  tefticle,  and  then  goes,  by  tranf- 
verfe  branches,  through  the  albuginea;  the  other  plex- 
us, that  accompanies  the  vas  deferens  in  the  upper 
part  of  the  tefticle,  has  a like  termination,  and  is  va- 
rioully  inofculfited  with  the  former.  There  are  other 
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fmall  arteries,  which  go  to  the  coverings  of  the  te- 
sticle from  the  epigaftrics,  and  others  from  thofe  of 
the  bladder,  which  follow  the  courfe  of  the  vas  de- 
ferens, both  which  communicate  with  the  fpermatic 
veffels. 

DCCCXIII.  Many  of  the  fmall  arteries  plav  about  the 
epididymis  ; but  the  larger  of  them  fpread  tranfverfely 
through  the  albuginea,  which  they  perforate  in  fevcral 
places,  to  enter  the  inncrmofl  fabric  of  the  tefficle, 
through  which  they  are  minutely  ramified  in' all  points, 
and  leparated  by  numberlefs  membranous  partitions. 
I'here  is  no  large  anaftomofis  or  communication  be- 
twixt the  fpermatic  artery  and  vein  here,  any  more  than 
in  other  parts  of  the  boay  ; but  fome  red  blood  is  re- 
ceived into  thofe  branches  that  pafs  through  the  albu- 
ginea to  the  innermofl  fubftance  of  the  teflicle.  But 
from  the  long  courfe  of  this  artery,  the  fmallnefs  of  its 
diameter,  the  number  of  ferpentine  flexures,  the  great 
ratio  of  the  dividing  branches  to  their  trunk,  and  the 
Goldnefs  of  their  fubcu''aneous  diftribution,  demonftrate, 
that  the  blood  flows  not  only  in  a fmall  quantity,  but 
very  flowlv,  to  the  teflicle. 

DCCCIV,  The  fpermatic  vein  of  the  right  fide  is  in- 
ferted  into  the  cava  ; but  that  of  the  left  pours  its  blood 
into  the  emulgcnt  vein,  or  into  both;  it  Is  enonnoufly  lar- 
ger than  the  artery,  and  takes  the  fame  courfe  in  com- 
pany with  that ; but  both  its  trunk  and  branches  are 
much  larger  and  more  numerous,  very  ferpentine,  and 
formed  into  a bunchy  plexus  of  confiderable  length, 
which  is  interwove  with  the  artery,  and  continued  as 
low  as  the  teflicle,  there  by  degrees  dividing  into  two 
like  the  artery.  There  are  fome  valves  in  this  vein, 
but  few. 

DCCCXV.  Thefe  external  coverings  of  the  teflicle 
have  fmall  arteries  from  the  epigadrics  ; the  ferotum 
from  the  crural  arteries,  with  an  internal  branch,  which 
are  called  the  external  pudenda ; the  fellow  veins  go  to 
the  faphena,  and  to  the  crural  trunk. 

DCCCXVI.  The  nerves  of  the  teflicle  are  many, 

whence 
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whence  it  has  a peculiar  tendernefs  of  fenfation;  info- 
much  that  faintingsand  convuKions  follow  from  bruifing 
or  injuring  the  tefticle,  and  particularly  a conltricfion 
of  the  jaws.  Some  of  them  arife  deep  from  the  renal 
plexus,  from  the  mefenteric  plexus,  from  the  trunk 
of  the  intercoftal  nerve,  and  laltly  from  the  mefocolic 
plexus,  and  follow  the  courfe  of  the  fpermatic  vefl'els. 
Others  are  proper  to  the  furface  of  the  coverings  of  the 
tefticle,  from  the  fecond,  third,  and  fourth  pair  of  the 
nerves  of  the  loins. 

DCCCXVII.  I have  frequently  obferved  lymphatic 
veffels  in  the  fpermatic  cord,  which, are  judged  to  anfe 
from  the  tefticle  itfelf,  and  mix  themfelvcs  with  thofe 
that  accompany  the  inguinal  blood-veffels.  The  induftry 
of  late  anatomifts  have  traced  them  even  to  the  net- 
work of  the  tefticle  itfelf. 

DCCCXVlll.  The  blood,  moved  flowly  and  in  a fmail 
quantity  through  the  fpermatic  artery,  by  which  it  is 
brought  to  the  inner  fabric  of  the  tefticle  (DCCCXIIL), 
is  there  drained  into  very  fmall  velfels,  which  carry 
their  fluids  .to  the  feminal  veffels,  although  we  are  igno- 
rant of  the  manner  by  which  the  arteries  communicate 
with  thefe  canals,  the  bundles  of  which  form  the  whole 
fubftance  of  the  tefticle.  Thefe  feminiferous  velfels  are 
exceeding  fmall,  ferpentine,  firm,  or  folid,  and  have  a 
very  fmalHight  in  proportion  to  their  membranes;  they 
are  not,  however,  blind,  as  I have  feveral  times  filled 
them  through  the  vas  deferens.  They  are  collefted  to- 
gether into  bundles',  about  twenty  in  number,  divided 
by  diftintfl  cells  or  partitions,  w'hich  defeend  from  the 
albuginea  to  conduft  the  arteries  and  veins.  In  each  of 
thefe  cells  there  is  a feminiferous  duft,  to  convey  the 
fecreted  humourfrom  the  feminiferous  vafcules.  Twenty 
or  more  of  thefe  dufts  form  a net-work,  adhering  to  the 
furface  of  the  albuginea,  and  forming  inofculations  one 
with  another;  and  quickfilver  is  very  eafily  poured  from 
them  into  the  furrounding  cellular  texture.  From  that 
net  in  the  upper  part  of  the  epididymis,  afeend  twenty 
or  thirty  ducts,  which,  being  contorted  into  folds,  form 
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as  many  vafcular  cones,  that  are  joined  together  by  an 
intermediate  cellular  fubftance ; and  lying  incumbent 
one  upon  another,  then  form  the  head  of  the  epididy- 
mis, and  in  that  head  foon  meet  together  into  one  duct 
without  the  teflicle'^^. 

DCCCXIX.  This  du6t  being  intricately  wove  by  an 
infinite  number  of  folds  and  ferpentinc  flexures,  after  a 
manner  not  imitated  in  any  other  part  of  the  body,  and 
connected  together  by  a great  number  of  loofe  cellular 
flrata,  is  afterwards  colledled  by  a membrane  of  the  al- 
buginea into  one  bundle,  called  the  epididymis.  But 
the  du£t  of  which  it  is  compofed,  grows  larger  as  it  de- 
fcends,  being  largeft  at  the  bottom  of  the  teflicle  ; from 
whence  again  afcending  along  the  pollerior  face  of  the 
teflicle,  in  a diredion  contrary  to  itfelf,  it  by  degrees 
fpreads  its  fpiral  convolutions,  and  comes  out  much 
larger,  under  the  denomination  of  duElus  deferens. 
Almofl  always,  however,  a fmall  veflel  feparates  fome- 
where  from  the  dudlus  deferens,  and  ^cends  along 
with  the  cord,  having  an  uncertain  termination. 

DCCCXX.This  is  the  courfe  defcribed  by  the  femen, 
propelled  forward  by  the  motion  of  thefuceeding  juices 
in  the  teflicle ; and  perhaps,  in  fome  meafure,  though 
flowly,  by  the  contraflion  of  the  cremafler : as  we  may 
reafonably  fuppofe,  from  the  numberlefs  fpires  and 
convolutions  formed  by  the  epididymis,  obrufting  al- 
mofl every  kind  of  injedlion ; and,  as  we  may  con- 
clude, from  the  length  of  time  that  is  required  to  fill 
the  feminal  veficles  again,  after  they  have  been  once 
exbaufled. 

DCCCXXI.  The  cylindric  dudus  deferens  being 
made  of  a very  thick  fpongy  fubftance,  included  betwixt 
two  firm  membranes,  bored  through  with  a very  fmall 
tube,  afcends  in  company  with  the  cord  of  the  fper- 
matic  veffels,  and  together  with  them  paffcs  through  the 

ring 

This  every  obfervation  confirms:  but  I have  often  feen  the 
number  of  the  cones  greater.  Fontana  fays  they  have  been  as  many  as 
thirty-feven  ; and  the  celebrated  Monro  long  ago  demdnftrated,  that 
they  vary  differently  in  different  perfons. 
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ring  of  the  abdomen  (DCCCXII.)  : thence  it  defcends 
into  the  ^pelvis  j and  applying  itfelf  to  the  bladder  be- 
twixt the  ureters,  it  foon  after  meets  the  fubjacent  re- 
ceptacles, called  the  right  and  left  veftculce  feminaJes- 
Here  it  goes  along  the  inner  fide  of  the  velicle,  as  tar  as 
the  proftate  glandule ; and  dilating  in  its  paffage,  forms 
a Terpentine  flexure,  that  begins  itfelf  to  put  on  a cellu- 
lar appearance.  But  yery  near  the  proftate,  being  con- 
tinued from  thefe  cellular  bendings,  with  a conical  du£t 
coming  out  from  the  veficle;  it  unites  in  a very  acute 
angle,  which  does  at  the  fame  time  itfelf  form  a conical 
dud ; which  being  continued  rather  with  the  vas  de- 
ferens, and  finking  through  the  proftate  gland,  is  there 
wrinkled  into  a large  fold,  and  going  off"  outward  at 
right  angles  from  its  companion  on  the  other  fide,  and 
afterwards  ftraitened,  it  opens  into  the  urethra,  thro* 
a little  hollow  protuberance,  which  has  a long  tail  or 
defcent,  and  is  laterally  perforated  with  two  very  fmall 
openings,  one  on  each  fide.  By  injeding  a liquor  into 
the  dudus  deferens  of  a dead  fubjed,  we  perceive  that 
it  flows  both  into  the  urethra  and  into  the  feminal  vefi- 
cle, but  more  readily  into  the  former':  but  in  a living 
perfon  the  femen  never  flows  out  but  in  the  ad  of  ve- 
nery ; and  confequently  the  dudus  deferens  conveys  all 
its  femen,  without  further  delay,  over  a retrograde 
angle,  to  the  feminal  veftcles. 

DCCCXXIl.  By  this  laft  denomination  we.  call  a fort 
of  ftrong  convoluted  inteftine-like  membrane,  placed 
under  the  bafis  of  the  bladder,  conneded  towards  its 
neck  by  a good  deal  of  cellular  fubftance  : from  this 
ten  or  more  blind  gut-like  cells  or  inteftinuli  go  off 
laterally,  in  fome  meafure  ramified  and  divided,  but 
ending  in  impervious  conical  extremities.  This  kind 
of  inteftine,  intermixed  with  a great  deal  of  firm  cellu- 
lar fubftance  and  fmall  veflels,  is  fo  contraded,  as  to 
lie  within  a fhort  ferpentine  heap.  For  the  reft  of  its 
fabric,  it  feems  to  have  externally  a pulpy  and  thick 
membrane,  and  likewife  fomething  fimilar  to  the  dudus 
deferens.  Internally  it  is  wrinkled,  having  a fort  of  villous 
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appearance;  and  is  befides  laid  to  have  hnall  pores  and 
glandules,  with  which  I am  unacquainted,  but  various 
and  hollow  cells  it  certainly  has. 

DCCCXXIII.  The  liquor  depofited  into  this  refervnir, 
is  in  the  tellicle  yellowilh,  thin,  and  watery  : and  the 
lame  nature  it  retains  in  the  vcficle,  only  becomes  there 
lomewhat  thicker  and  higher  coloured  ; and  lalllv,  it 
is  white  in  mankind,  when  it  has  mixed  with  the  liquor 
of  the  proftJte.  It  has  a tort  of  heavy  or  flrong  fmell,  » 
of  a peculiar  kind  in  each  clafs  of  animals  ; and  it  is  the 
heavieft  humour  in  the  human  body,  la  water,  how- 
ever, a part  goes  oil' into  a kind  of  cuticle,  like  a cob- 
web, that  fvvims  in  the  liquid  ; the  greater  parr,  which 
is  leemingly  of  a pulpy  nature,  falls  to  the  bottom.  In 
the  fernen  which  is  long  kept  by  chafte  people,  f lining 
globules  mixed  with  the  white  liquor  are  ealily  to  be 
I'een.  It  has  a very  great  quantity  of  mucus. 

DCCCXXIV.  Without  the  conveyance  of  this  into 
the  womb,  no  clafs  of  animals,  of  w'hich  there  are  two 
iexes,  can  be  fecundated  lo  as  to  propagate  their  fpe- 
-cies.  The  reafon  of  this  was  concealed  from  us,  till  the 
jnicrofeope  taught,  that  in  man,  as  well  as  in  all  other 
male  animals,  the  feminal  liquor  is  full  of  living  ani- 
malcules, refembling  eels,  only  wi  h a thicker  head  ; 
and  that  thefe  are  always  prefent  in  healthy  femen,  from 
the  time  that  a peiTon  comes  of -age;  but,  before  that 
time, and  in  thole  who  are  llcrile  from  a gonorrhaca,  they 
are  abfent  That  they  are  animacules,  appears  evi- 
dently from  their  various  motions,  relVmgs,  and  gdfures 
of  body. 

DCCCXXV.  It  has  been  much  doubted  what  could 
be  tile  ufe  of  thefe  animalcules  ; and  in  another  place 
we  flial!  confider  the  difputc  concerning  tbet'pinion  that 
they  are  as  it  were  the  lirlt  appearance  uf  the  future 

animal. 

A very  few  zulhors  excepted,  all  ap;ree,  that  there  are  ar.i- 
inulcula  in  the  fenieii  of  the  moic  perfect  aintiials;  as  has  been  fhown 
by  the  elegant  obfrrvations  of  Ham,  Heuenlioeck,  Hartzoeker, 
more  than  thele  hundred  years  ; which,  alfo  the  labours  of  the  f?,- 
;iiou3  Lieberkuhn,  Heidermulitr,  Burgrav,  Glenhep,  ar.d  Spal!ar.zani, 
hav.-  coutlrmecij  and  dentooibared  all  thtir  atnibatc;.- 


Ch.XXIX.  male  genitals.  177 

animal.  To  me,  in  the  mean  time,  the  nature  of  the 
leminal  animalcules  feems  to  be  the  fame  with  that  of 
the  eels  in  vinegar  or  pafte. 

DCCCXXVl.  That  the  femen.is  produced  from  the 
lymph  of  the  blood,  and  that  the  chyle  is  added  to  the 
lymph,  will  appear  probable  from  the  fudden  alacrity 
to  venery  that  happens  after  eating,  and  which  is  leffen- 
ed  by  fading.  It  is  compounded  of  the  liquor  of  the 
tefticles  and  feminal  vclfels,  the  former  indeed  being 
more  evident  in  fome  animals,  and  the  coagulable  milk 
of  the  proftate  gland.  That  liquor,  however,  only  fe- 
cundates which  is  generated  in  the  tefficles ; as  we  fee 
from  geldings,  which,  though  they  have  the  feminal 
vcffels  and  proftate,  are  yet  barren. 

DCCCXXVII.  The  feminal  fluid  is  retained  in  the 
veficles  as  long  as  a man  neither  exercifes  venery,  nor 
fports  in  imaginary  dreams.  But  it  is  always  a flimulus 
to  the  animal  appetite  of  venery,  as  long  as  it  is  there 
prefent  in  any  quantity.  But  befides  this,  there  is  a 
confiderable  flrong,  volatile,  and  odorous  part  of  the 
femen  abforbed  again  into  the  blood,  where  it  produces 
wonderful  changes  as  foon  as  it  begins  to  be  formed  ; 
fuch  as  the  protrufion  of  the  beard,  the  covering  of  the 
pubes,  a change  of  the  voice  and  paffions,  horns  in 
cattle,  &c.  for  thefe  changes  in  the  animal  are  not  the 
confequences  of  age,  but  of  the  feminal  fluid,  and  are 
always  abfent  in  eunuchs.  The  growth  and  flrength  of 
caftrated  animals  are  conflantly  diminiflied  ; and  in  like 
manner  the  fiercenefs  of  their  temper,  and  the  flrong 
fmell  of  their  whole  body,  are  remarkably  weakened. 
And  from  the  examples  of  fome  animals,  and  even  of 
mankind,  it  appears,  that  the  irritation  of  this  fluid  has 
occafioned  death,  by  exciting  convulfions.  A retention 
of  the  femen  may  follow  from  a narrownefs  of  the  ex- 
cretory dudf,  a fcirrhofity  of  the  proflate,  and  other 
caufes  not  fufficiently  known. 

DCCCXXVIII.  The  quantity  of  femen  expelled  at- 
one time  from  the  human  veficles  is  but  fmall,  more 
efpecially  in  a man  who  has  not  long  abflained  from  ve- 
nery | 
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nery ; and  it  is  natural  to  think  that  the  liquor  can  be 
but  flowly  produced  from  fo  fmall  a fubcutaneous  artery. 
Its  generation  is  accelerated  by  love,  by  the  prefence  of 
the  beloved  woman  ; fo  that  it  diftends  its  velTels  with 
a fenfe  of  pain.  Nature  herfelf,  therefore,  enjoins  ve- 
nery,  both  for  preferving  the  human  race,  and  likewife 
the  health  of  every  found  man.  That  it  comes  from 
the  teflicle,  is  fliown  by  difeafes,  in  which  the  dudlus 
deferens  being  obftrufted,  a fwelling  of  the  teflicle  has 
enfued.  The  veficles  never  are  emulged,  except  by 
venereal  aftions  and  appetites. 

DCCCXXIX.  Seeing  the  femen  is  in  fmall  quantity, 
that  it  might  be  projected  with  a greater  force,  and  to 
a farther  diflance,  nature  has  joined  another  humour, 
•which  is  generated  by  the  proflate.  This  is  a gland, 
fhaped  like  a heart,  with  the  fmall  end  foremofl,  fo  as 
to  furround  the  organ  of  the  urethra,  but  mod  round 
its  upper  fide.  This  is  one  of  the  hardefl  and  mod  com- 
paft  glands,  of  a peculiar  fabric,  yet  not  evidently  con- 
glomerate ; it  prepares  a thick,  white,  foft,  or  cream- 
like liquor  in  a large  quantity,  which  is  poured  out  at 
the  fame  time  and  from  the  fame  caufes  (DCCCXL.) 
with  the  femen  itfelf,  into  a little  valley  or  channel  at 
each  fide  of  the  openings  of  the  feminal  veficles,  where, 
mixing  with  the  feminal  fluid,  it  imparts  the  white  co- 
lour and  vifcidity  which  the  femen  poflefles. 

DCCCXXX.  But  it  was  neceflary  for  this  canal  of 
the  urethra  to  be  firm  and  capable  of  a dired  figure, 
that  it  might  be  able  to  throw  the  femen  with  fomc 
flrength  into  the  didant  womb  ; and  therefore  a three- 
.fold  cavernous  body  furrounds  it,  The  fird  and  proper 
cavernous  body  of  the  urethra  begins,  as  foon  as  that 
canal  has  palTed  the  prodate,  with  a thick  origin,  almod 
:„iike  a heart,  fird  under  the  urethra,  and  then  j'above 
it,  but  thinner;  from  thence  it  furrounds  the  whole  ca- 
nal, through  the  whole  length  of  the  penis,  till  the 
lower  part  terminates  in  the  glans,  while  the  upper 
part  is  reflected  from  the  extremity  of  the  urethra, 
and,  being  dilated,  returns  in  a direction  contrary  to 
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that  of  the  penis,  which  being  circumfcribed  by  a broad 
circumference,  gradually  extenuated,  and  fomewhat 
round,  terminates  the  extremities  of  the  cavernous  bo- 
dies, upon  which  it  is  incumbent,  and  wi^h  thofe  for 
the  moft  part  communicates  by  an  imperfect  feptum. 
The  fabric  of  this  body  is  cellular,  but  of  a larger  fort 
than  the  cells  of  the  cavernous  bodies,  being  compofed 
rather  of  plates  than  fibres,  interwoven  like  a net,  and 
intercepted  betwixt  two  firm  membranes. 

DCCCXXXI.  Into  this  cavernous  body  of  the  urethra, 
the  blood  is  poured  out  from  the  arteries,  which  come 
from  deep  branches  fent  off  from  the  external  hasmor- 
rhoidals  (DCCCXXXVI.) ; the  truth  of  which  is  de- 
monftrated  by  the  injeftion  of  any  kind  of  fluid,  which, 
being  urged  into  the  faid  arteries,  eafily  flows  into  thefe 
cellular  Ipaces  furrounding  the  urethra.  But  thefe  arc 
not  naturally  turgid  with  blood,  becaufe  there  are  veins 
open  and  numerous  enough  in  proportion  to  drink  up 
and  return  what  is  poured  in  by  the  arteries ; but  if  the 
return  is  impeded  by  comprefling  thofe  veins  from  the 
powers  hereafter  mentioned (DCCGXXXIX.),  the  blood 
is  then  retained  within  the  cellular  fpaces,  while  the  ar- 
teries continue  to  import  it  more  fwiftly  and  ftrongly 
than  the  veins  return  it.  Thus  the  ftagnant  blood  dif- 
tends  the  bulb  of  the  urethra,  together  with  its  caver- 
nous body,  and  the  glans  itfelf.  But  this  is  performed 
generally  at  the  fame  time,  when  the  other  cavernous 
bodies  of  the  penis,  with  which  this  of  the  urethra  has 
no  communication,  are  likewife  rigidly  diftended. 

DCCCXXXII.  But  the  cavernous  bodies  of  the  penis 
arife  from  the  oflTa  ifehii  and  pubis,  where  they  are  con- 
joined by  a white,  cellular,  very  denfe,  and  firm  fub- 
flance ; from  whence  inclining  inward  towards  each 
other,  they  take  betwixt  them  the  urethra,  a little  before 
its  bulb,  where,  changing  their  direction,  they  go  on 
parallel,  conjoined  together,  and  with  the  urethra  ex- 
tended forward  along  their  middle,  and  terminate  with 
an  obtufe  end  in  the  glans,  and  laterally  they  are  com- 
prehended by  the  cavernous  body  of  the  urethra.  Thefe 

bodies 
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bodies  are  covered  with  a very  firm  integument,  and 
their  internal  flefh  is  fpungy,  like  that  oF  the  urethra 
(DCCCXXX.),  like  which  it  is  capable  of  being  diltend- 
ed  by  the  reception  of  the  blood.  Betwixt  both  caver- 
nous facs  there  is  a middle  feptum  or  partition,  compo- 
fed  of  firm  parallel  tendinous  fibres,  growing  narrower 
downward  ; but  not  continuous  one  to  another,  that  the 
intermediate  fpaces  might  be  larger  and  more  nume- 
rous as  they  are  more  forw'ard,  and  that  they,  might 
leave  a free  communication  betwixt  the  right  and  left 
fpungy  body.  Other  fuch  robuft  fibres  run  through 
the  cavernous  bodies,  and  are  very  firmly  inferted  into 
the  fides  of  their  membranous  fac,  fo  as  to  prevent  an 
aneurifm  or  over-didention  of  the  penis. 

DCCCXXXllI.  Thefc  cavernous  bodies  are  furround- 
ed  with  a good  deal  ot  very  tender  cellular  fubftance  ; 
of  which  that  fide  lying  next  the  cavernous  bodies  is 
denfe  and  firm,  like  a membrane;  but  from  thence  out- 
ward, towards  the  fltin,  its  fabric  is  cellular  and  very 
tender,  without  including  any  fat,  and  continuous  with 
the  cellular  membrane  of  the  ferotum,  but  always  the 
more  tender  the  nearer  the  fkin  it  is ; and,  by  blowing 
air  into  it,  it  appears  to  have  a fine  filky  texture.  But 
the  glans  (DCCCXXX.)  is  naturally  covered  in  fuch  a 
jnanner,  that  the  Ikin  is  continued  from  the  penis,  and 
folded  back  againlt  itfelf,  as  we  obferve  in  the  eye-lids; 
both  folds  of  the  Ikin  being  covered  with  its  proper  cu- 
ticle, and  ftuft'ed,  each  with  its  proper  cellular  ftratum, 
under  the  name  of  preputium^  or  prepuce ; which  may 
be,  like  a cap,  drawn  back  from,  and  again  brought 
over,  the  glans ; at  w’hich  it  changes  into  a tender  pa- 
pillary body,  vehemently  fcnfible,  covered  with  its  pro- 
per cuticle  and  cellular  fubftance,  fpread  over  the  re- 
fleded  cavernous  body  of  the  urethra  (DCCCXXX.); 
and,  finally,  is  continued  with  the  membrane  of  the 
urethra  itfelf.  The  faid  prepuce  is  tied  by  a double 
triangular  ligament,  by  which  the  common  Ikin  is  con- 
joined to  that  which  makes  the  covering  ol  the  glans. 
Upon  the  excavation  that  furrounds  the  crown  of  the 
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glans,  as  well  as  upon  the  crown  itfelf,  are  feated  fimplc 
lebaceous  follicles,  which  feparate  a liniment  of  a pecu- 
liar, fomewhat  fetid  fmell,  from  the  nature  of  their  feat, 
fcrving  to  abate  the  attrition  of  the  fldn,  as  in  other  parts 
of  the  body.  Finally,  the  whole  body  of  the  penis  is 
fuftained  by  a firm  cellular  plate,  compaded  into  a kind 
of  triangular  ligament,  which  defcends  from  the  fyn- 
chondrofis  of  the  ofia  pubis,  and  is  from  thence  conti- 
nued into  the  denfe  cellular  flratum  that  furrounds  the 
hard  cavernous  bodies. 

DCCCXXXIV.  The  whole  human  penis  forms  a cy- 
lindrindrical  body,  depreffed  on  the  upper  part,  of  va- 
riable magnitude  ; whof?  ufe  is,  to  be  received  into  the 
female  parts  of  generation,  and  to  carry  thither  prolific 
femen. 

DCCCXXXV.  Thefe  cavernous  bodies  then  of  the 
penis,  having  their  fpungy  fabric  diftended  in  coition 
by  the  blood  retained  by  the  veins,  and  ftill  propelled  by 
the  arteries,  become  rigidly  turgid,  and  fuftain  the  other- 
wife  flaccid  or  but  weakly  filled  urethra,  in  fuch  a man- 
ner that  it  may  be  able  to  conduft  the  femen  into  the 
diflant  womb.  All  this  is  demonftrated  from  the  diflec- 
tion of  brute  animals  in  the  ad  of  venery,  from  an  ar- 
tificial eredion,  and  from  the  injedion  of  liquid  mat- 
ters into  the  veflels  of  the  penis.  The  caufe  is  love, 
the  defire  of  pleafure,  the  fridion  of  the  glans,  vari- 
ous irritations  of  the  bladder,  tefficles,  feminal  veffels, 
urethra,  from  the  urine,  from  abundance  of  good  feed, 
from  the  venereal  poifon,  from  cantharides,  whipping 
with  rods,  or  convulfion  of  the  nerves.  But  the  caufe 
of  this  dilfention  remains  ftill  to  be  explained.  The 
diftribution  of  the  blood-veflfels  into  the  genital  parts 
are  therefore  to  be  here  deferibed,  to  make  it  evident, 
how  ready  the  comprefTing  caufe  conftantly  is  to  ad  up- 
on the  veins. 

DCCCXXXVi.  The  aorta  at  the  fourth  vertebra  of 
the  loins,  and  the  vena  cava  at  the  fifth,  are  divided,  the 
former  before  the  latter.  The  common  iliac  branches, 
not  yet  arrived  to  the  middle  of  the  interval  in  the  thighs, 

fend 
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fend  off  inward  and  downward  a confiderable  artery, 
called  the  hypogajlric,  which  in  the  foetus  is  larger  than 
the  femoral  artery,  and  in  the  adult  is  equal  to  it.  This 
defcending  into  the  pelvis,  divides  into  four,  five,  or 
fix  principal  branches;  of  which  the  firft  is  the  iliac  a 
anterior^  which  fupplies  branches  upward  to  the  dura 
mater,  cauda  equina,  and  loins,  and  afterwards  into 
the  os  facrum.  The  next,  or  facro-lateral  artery,  goes 
off  from  the  bone  of  that  name,  when  it  does  not  arife 
from  the  former ; and  the  third,  or  Hiaca  pojlerior,  is 
diftributed  to  the  glutei  mufcles.  The  fourth,  the  ifchi- 
atica  defcendensy  goes  to  feveral  mufcles,  nerves,  and  le- 
vators of  the  anus.  The  fifth  trunk  is  that  of  the  hce* 
morrboidea  injima  or  pudenda  commuyiis,  which  in  the  ca- 
vity of  the  pelvis  fends  confiderable  branches  to  the 
bladder,  and  to  the  rectum  gives  the  middle  hemor- 
rhoidal joined  with  the  mefenterics ; after  which,  going 
out  of  the  pelvis,  it  creeps  by  the  fide  of  the  obturator, 
and  gives  off  the  external  hcemorrhoidals  to  the  fphindter 
and  ikin  of  the  anus : then  dividing,  it  goes  with  an  in- 
ternal branch  to  the  bulb  of  the  urethra  and  furface  of 
the  proftate,  where  the  external  is  again  divided  : here 
it  enters  deeply  the  cavernous  body  of  the  penis,  and 
runs  through  its  whole  length ; while  by  another  branch 
often  joined  with  the  vcfiels  of  the  bladder,  it  runs  along 
the  back  of  the  penis,  according  to  the  direefioh  of  its 
bodies,  and  terminates  with  them  by  ramifications  into 
the  fkin.  The  fixth  is  the  obturatrix^  fpent  upon  the 
joint  of  the  femur  and  adjacent  mufcles.  The  laft  is  the 
umbilical  artery^  to  be  deferibed  in  treating  of  the  foetus ; 
although  in  adults  it  fends  off  feme  branches  to  the 
bladder,  from  its  thick  callous  vagina.  Sometimes  one 
or  more  of  thefe  arteries  come  from  the  common  trunk. 
The  flein  of  the  penis  and  ferotum  have  their  arteries 
from  the  epigaflric,  and  from  the  internal  branch  of  the 
crural.  Thefe  external  arteries  communicate  in  many 
places  with  the  internal. 

DCCCXXXVIl.  The  vehis  are,  in  general,  diftributed 
in  like  order  with  the  arteries.  They  come  off  in  two 
3 trunks 
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trunks  from  the  iliacs,  joining  together  into  a net ; and 
then  the  hamorrhotdal  vein,  bending  round  under  the  os 
pubis,  forms  a large  plexus,  fpread  with  the  veins  of 
the  pelvis  upon  the  proftate  and  feminal  veficles  : from 
hence  the  vena  penis  arifes,  which  is  often  fingle,  and 
furniftied  with  valves  to  forward  the  return  of  the 
blood.  The  external  veins  of  the  penis  and  fcrotum 
go  to  the  faphena  and  crural,  communicating  in  feveral 
places  with  the  internal  veins,  more  efpecially  at  the  ba- 
fis  of  the  prepuce. 

DCCCXXXVIII.  Lymphatic  vejfels  of  the  penis  are, 
by  moft  eminent  anatoinifts,  faid  to  run  under  the  Ikin 
towards  the  groins.  The  nerves  of  this  part  are  both 
numerous  and  very  large,  and  accompany  the  arteries 
of  the  penis  from  the  trunk  of  the  great  fciatic  nerve 
But  the  bladder,  rectum,  and  uterus,  are  fupplied  by  the 
lower  mefenteric  plexus,  which  arifes  from  the  middle 
one,  defcending  into  the  pelvis, 

DCCCXXXIX.  In  order  to  diftend  the  penis,  there 
muft  be  either  a compreffure  of  the  vein  (DCCCXXXIV,), 
bringing  back  the  blood  from  the  cavernous  bodies  of 
the  penis  or  urethra ; or  at  lead  it  is  neceffary  that  there 
be  a conftri£tion  of  the  leffer  veins  that  every  where 
open  within  the  cavernous  bodies,  to  hinder  them  from 
abforbing  and  returning  the  blood  from  the  arteries. 
The  firft,  however,  may  be  effected  by  the  levator,  draw- 
ing up  the  proftate  and  bladder  : but  it  is  very  probable, 
that,  as  we  fee  in  the  nipples  of  the  fuckling  mother,  in 
the  gills  of  the  peacock,  and  in  the  blufhing  or  redncfs 
of  the  face  from  paflions  of  the  mind,  as  well  as  from 
brute  animals,  which  all  couple  without  the  ufe  of  any 
erector  mufcle ; from  the  erections  which  take,  place  in 
animals  totally  different  from  man,  and  efpecially  thofe 

which 

The  bundles  of  the  nerves  of  the  penis  arc  numerous  and 
great,  equalling  almoft  the  fenfitive  organs.  The  fuperior  ones  have 
a double  origin  ; the  common  plexus  of  the  perinseum  arifes  from 
the  ifchiadic  plexus,  which  produces  the  great  dorfal  nerve  of  the 
penis,  that  is  dittributed  between  the  fliin  and  lateral  part  of  the 
corpora  cavernofa,  as  far  as  the  gland  itfelf : the  inferior  ferve  both 
tl)c  penis  and  fcrotum. 
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which  take  place  in  birds  very  quickly;  from  the  reft 
cf  the  erector  mufcles  themfelves  in  the  libidinous  erec- 
tion of  the  penis,  and  from  their  unfitnefs  for  compref- 
fing  the  veins;  from  all  thefe,  I fay,  it  is  probable,  that 
the  courfe  of.the  blood  through  the  vein  may  be  retard- 
ed, without  the  immediate  ufe  of  any  mufcle  ; and  that, 
by  the  pow^r  of  the  numerous,  fmall,  latent,  nervous 
bridles,  by  whofe  conftriftion,  from  the  force  of  plea- 
fure,  the  veins  are  compreflcd  and  ftraitened,  fo  as  to 
return  lefs  blood  to  the  trunks,  at  that  time,  than  what 
is  imported  by  the  arteries,-  which  are  not  only  free 
from  any  ftridlure,  but,  by  the  increafe  of  pulfation 
bring  a greater  quamicy  of  blood,  which  caufe  alfo  con- 
tributes to  produce  the  erection.  But  the  caufe  of  this 
conftriftion  in  the  nervous  bridles  or  fphincters  them- 
felves depends  upon  a mechanical  irritation  of  the  nerves, 
and  from  fomething  more  fubtile,  by  which  means  the 
penis  is  immediately  erected. 

DCCCXL.  A long  continued  and  violent  ereOion  is 
at  laft  joined  commonly  with  an  expulfion  of  the  femen  ; 
and  this  requires  much  greater  force  than  is  requifite 
for  the  ereftion  only.  For  the  femen  follows  at  that 
time  when  the  irritation  of  the  nerves  is  arrived  at  its 
greateft  height : and  in  natural  venery  indeed,  when 
at  length  the  cellular  fpaces  of  the  urethra  and  its  con- 
tinuous glands,  which  are  at  laft  filled,  become  fo  far 
dirtended  w'ith  a large  quantity  of  warm  blood,  that 
the  nervous  papillae,  ftretched  out  in  the  latter,  be- 
come violently  afrefted  from  the  irritating  or  plea- 
fing  caufe  ; the  feminal  veficles  are  emptied  by  the 
levator  mufcles  of  the  anus,  which  prefs  them  againft 
the  refifting  bladder  with  a convulfive  motion,  excited, 
either  by  a voluptuous  imagination,  or  from  the  pruri- 
tus that  is  exquifite  in  the  nerves  of  the  glans,  princi- 
pally in  its  lower  part,  which  is  in  the  neighbourhood 
of  the  frenum.  Hence  the  femen  is  never  difcharged 
with  any  of  the  urine,  in  an  healthy  man  ; becaufe  the 
expulfion  of  it  requires  the  bladder  to  be  clofcd  or  drawn 
up  firmly  together  j for,  while  lax,  it  affords  little  or  no 
2 refiftar.ee 


Ch.XXIX.  male  genitals.  185 

refiftance  to  the  feniinal  veficles.  The  tranfverfe  mufcles 
feern  to  dilate  the  canal  of  the  urethra  for  the  reception 
of  the  femen  exprefled  from  the  veficles. 

DCCCXLL  Soon  afterwards  the  powers  conftringing 
the  urethra  are,  from  the  irritation  of  the  very  feniible 
fabric  of  that  canal,  put  into  adlion.  To  this  conftric- 
tion  conduces  principally  the  accelerator  (DCCCIL), 
which  makes  a powerful  concuffion  of  the  bulb  and  ad- 
jacent part  of  the  urethra,  fo  as  to  propel  the  contents 
more  fwiftly,  in  proportion  as  the  bulb  has  a larger  dia- 
meter than  that  of  the  urethra.  But  that  this  may  adl 
firmly,  the  fphinfter  of  the  anus,  together  with  that  of 
the  bladder,  mull  be  well  Ihut.  The  accelerator  mufcle 
feems  alfo  principally  concerned  in  the  ereftion,  by  com- 
preffing  the  veins  of  the  corpus  cavernofum  of  the  ure- 
thra. Ac  the  fame  time  the  ere6lores  pe.nis,  as  they  are 
called, arifing  from  the  tubercles  of  the  ifchium,  become 
ftrong,  and  are  inferred  into  the  cavernous  bodies,  fu- 
ftaining  the  penis  as  a fort  of  medium  betwixt  the  tranf- 
verfe and  perpendicular  direflion.  Thus  the  femen  is 
drove  into  the  vagina,  and  into  the  uterus  itfclf,  in  a 
prolific  coition  : the  whole  aftion  of  which  is  very  im- 
petuous, and  comes  near  to  a convulfion  ; whence  it 
wonderfully  weakens  the  habit,  and  greatly  injures  the 
whole  nervous  fyilem,  as  the  maladies  arifing  from 
thence  feem  to  indicate,  in  confequence  of  the  affec- 
tion of  the  nerves,  without  which  the  femen  cannot  be 
expelled. 

CHAP.  XXX. 

Of  the  Virgin  Uterus. 

DCCCXLII.  ^I^HE  uterus  is  feated  in  the  upper  part 
!k.  of  the  pelvis,  with  the  bladder  be- 
fore, and  the  redlum  behind  it,  without  adhering  to 
either  of  them,  and  has  its  mouth  turned  a little  for- 
wards. In  an  adult  woman,  it  is  contained  within  the 
pelvis ; but  in  an  infant,  it  lies  above-it.  In  women, 
the  peritoneum  defeends  from  the  os  pubis  into  the 
Vol.1L  N pelviSp 
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pelvis,  over  the  poflerior  face  of  the  bladder,  down  to 
the  bottom  or  mouth  of  the  uterus : from  whence  again 
it  afcends  over  the  forcfide  of  the  uterus ; and  paffing 
round  its  convexity,  defcends  on  the  pofterior  fide  down 
to  the  vagina,  from  whence  it  extends  laterally  or  tranf- 
verfely  on  each  fide,  including  the  reflum  with  lunated 
folds,  which  is  all  the  difference  betwixt  the  female  and 
male  peritoneum.  But  this  fame  peritoneum,  coming 
into  the  pelvis  from  the  iliac  veflels,  and  broadly  adhe- 
ring to  the  fides  of  the  uterus  and  vagina,  is  folded  back 
over  itfelf,  and  divides  the  pelvis  into  two  parts,  the 
anterior  and  pofterior,  like  a partition,  under  the  deno- 
mination of  ligamentum  latum.  Thus  the  peritoneum 
accurately  conneds  the  uterus,  without  the  intervention 
of  any  fat,  fo  as  to  fcrve  it  on  all  fides  as  an  external 
coat  or  covering.  It  does  not,  however,  hinder  the 
uterus  from  being  totally  free  and  moveable. 

DCCCXLIII.  The  body  of  the  uterus  is  ufually  di- 
ftinguifhed  from  its  neck.  The  body  is  flatly  convex 
before  and  behind,  with  acute  edges  on  each  fide  and 
at  the  meeting  of  its  convexities,  but  converging  gra- 
dually afterwards  for  fome  way ; in  its  upper  part,  mo- 
derately convex.  It  has  a peculiar  fabric,  being  made 
up  of  a clofe,  firm,  but  fomewhat  fucculent  and  cellular 
fiefli,  in  which  we  perceive  the  appearance  of  mufcular 
fibres,  more  efpecially  in  thole  women  that  have  born 
children:  fome  of  which  fibres  are  flat,  and  mixed  with 
one  another  into  a kind  of  net-work ; others  run  along 
the  uterus  longitudinally,  from  the  bottom  to  the  mouth 
of  the  uterus,  difpofed  in  various  circles,  and  particu- 
larly at  the  fundus  betw'ixt  the  tubes,  and  likewife  in 
the  neck  near  the  mouth.  In  beafts,  the  uterus  is  ma- 
nifeftly  mufcular ; and  in  women,  likewife,  gives  evi- 
dent figns  of  a contradlile  power.  Its  outer  coat  is  re- 
ceived from  the  peritonseum.  As  for  any  mucous  finu- 
fes  varioufly  branching  and  dividing  within  the  flefh  of 
the  uterus,  after  repeated  inquiries  we  now  declare,  that 
we  have  not  been  able  to  find  any;  only  fome  veins, 
furrounded  with  cellular  fubftance,  by  which  their  dia- 
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meters  are  fuftained.  The  internal  membrane  of  the 
uterus  is  continued  from  the  cuticle  ; in  the  upper  part 
of  the  cavity  fleecy ; and  in  the  lower  part  callous,  and 
valvular.  The  cavity  of  the  uterus  is  fmall,  for  the 
moft  part  triangular  upward,  and  below  like  a (Jompref- 
fed  cylinder.  The  cylindric  part,  which  is  called  the 
cervix  or  neck,  is  compreflfed,  thick,  and  has  alfo  a cy- 
lindric cavity  within.  It  is  altogether  rough,  with 
callous  wrinkles  riling  up  into  an  edge ; whence  they 
incline  towards  the  vagina.  Thefe  recede  laterally  from 
the  anterior  and  pollerior  margin,  joining  together  by 
fmall  wrinkles,  in  the  intervals  of  which  are  fmall  mu- 
cous finufes,  with  fmall  pellucid  fpherules,  filled  with 
a very  clear  liquor,  in  fome  parts  interfperfed  through 
the  upper  region  of  the  cervix  uteri,  differing  both  in 
their  number  and  magnitude.  It  is  not  uncommon 
for  the  uterus  to  be  diftinguilhed  by  a line  or  protube- 
rance extended  through  its  middle.  The  cervix  is  ter- 
minated by  the  os  internum  uteri,  with  a tranfverfe  rim, 
forming  protuberant  lips,  which  projed  for  fome  length 
into  the  vagina,  are  received  by  its  blind  extremity, 
and  projed  into  it  obliquely  forward.  But  it  is  full  of 
mucus,  and  mucous  finufes  fituated  in  its  fwelling 
lip. 

DCCCXItIV.  The  triangular  part  of  the  uterus  fends 
out,  from  its  lateral  angles,  canals,  in  fome  meafure 
folded  together  by  the  cellular  fubftance,  growing  gra- 
dually broader,  and  being  again  a little  contraded  to- 
wards their  extremity,  they  proceed  towards  the  ovary, 
firft:  in  a tranfverfe  diredion,  and  afterwards  a little  de- 
fcending,  but  with  fome  variation,  under  the  denomi- 
nation of  the  uterine  tubes.  Their  external  membrane  is 
from  the  peritonaeum  : for  they  are  included  within  the 
duplicature  of  the  broad  ligament,  which  is  a produc- 
tion of  that  membrane ; internally  they  are  wrinkled 
almoft:  reticularly,  lined  with  mucus,  extended  to  a 
confiderable  length  by  intervening  plates  or  folds  which 
broadly  crown  the  opening  of  the  tube,  which  is  alfo 
conneded  to  the  ovary.  Betwixt  the  two  membranes  is 
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fomething  of  a fpungy  cellular  fubflance,  of  a flcnder 
texture.  They  alfo  contain  ufually  a mucus,  the  ori- 
gin of  which  is  not  known.  There  are  alfo  great  num- 
bers of  veffels,  and  perhaps  fome  mufcular  fibres,  but 
the  latter  are  more  obfcure.  They  are  fupported  by 
the  proper  fold  of  the  peritonaeum  which  goes  out  from 
the  broad  ligament. 

DCCCXLV.  But  the  ovaries^  included  in  the  fame 
duplicature  of  the  broad  ligament  behind  the  tubes,  are 
feated  tranfvcrfely,  and  conjoined  to  thefe  tubes  by  a li- 
gamentary expanfion  of  their  own,  which  is  long  enough 
to  allow  them  a free  motion.  They  are  fomewhat  of 
an  oblong  or  oval  figure,  deprefied  on  each  fide,  con- 
vex upon  their  unconnefted  fide,  and  half  elliptical ; 
but  that  which  is  conneded  with  the  ligament  is  ftraight. 
Their  membrane,  which  comes  from  the  peritonaeum, 
is  thick,  and  almofl;  cartilaginous.  Their  fabric  nearly 
enough  refembles  that  of  the  uterus  itfelf ; being  a clofe, 
white,  cellular  fubftance,  compared  together,  without 
any  fat.  The  margin  of  the  broad  ligament,  receding 
from  the  uterus  to  fuflain  the  ovary,  has  fomething  of 
a more  folid  and  thick  fubftance,  refembling  a liga- 
ment, yet  is  not  a hollow  or  true  canal. 

DCCCXLVI.  But  in  the  ovary  even  of  a tender  vir- 
gin, arefituated  round  veficles  made  of  ajpretty  ftrong 
pulpy  membrane,  connedted  every  wher^  to  the  ova- 
rium by  cellular  threads,  which  are  filled  wnth  coagu- 
lable  lymph ; of  an  uncertain  number  and  magnitude, 
being  found  in  one  ovary  to  fifteen  and  upwards.  Thefe 
remarkable  bodies  are  found  very  widely  dififufed  thro* 
all  animals,  even  fuch  as  have  but  one  fex. 

DCCCXLVII.  Laftly,  the  uterus  fends  out  from  the 
fame  lateral  angles  of  its  triangular  body  downward,  a 
kind  of  fafciculus,  compofed  of  long  cellular  fibres  and 
fmall  veflels  , which,  becoming  fraall  in  its  progrefs, 

goes 

They  grow  to  a renaarkable  fize  during  pregnancy,  along 
with  the  other  fpermatic  and  uterine  veflels  ; and  this  bundle  abounds 
with  many  lymphatic  veiTels,  which  is  called,  though  not  very  pro- 
perly, teres  ligamentum^uterU  Dr  Hunter  bas^  given  an  cxcclJent 
drawing  of  it. 
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goes  out  of  the  pelvis  through  the  ring  of  the  abdomen 
(DCCCXII.)  into  the  groin,  where  it  fplits  into  branch- 
es, and  diffolves  into  fmall  veflels,  which  communicate, 
with  the  epigaftrics.  Whether  or  no  it  has  any  long 
fibres  propagated  from  the  uterus  itfelf,  does  not  plainly 
appear. 

DCCCXLVIII.  The  arteries  of  the  uterus  are  from 
the  hypogaftrics ; a confiderable  branch  of  which  goes 
off,  like  that  to  the  bottom  of  the  bladder  in  men  ; or 
at  lead  it  arifes  from  the  umbilical  trunk,  or  immediate- 
ly below  that  trunk,  and  makes  the  common  artery  be- 
longing to  the  uterus,  bladder,  and  reftum.  It  fpreads 
on  the  lower  parts  of  the  uterus,  almoft  at  the  extremi- 
ty of  its  neck ; and,  afeending  upwards,  fends  tranf- 
verfe  infledfed  branches  to  the  uterus,  makes  numerous 
anaftomofes  with  the  fpermatlcs,  and  often  gives  arte- 
ries to  the  tube  itfelf.  Another  plexus  of  branches 
tends  downwards  to  the  vagina,  and  follows  it  a long 
way ; although  there  is  otherwife  a proper  vaginal  ar- 
tery originating  in  the  pelvis,  and  branches  fometimes 
come  from  the  mefocolic.  There  arc  alfo  feminal  vef- 
fels  which  have  the  fame  origin  as  in  men ; and  form  a 
plexus,  which,  from  its  fimilitude  to  the  tendrils  of  a 
vine,  is  called  ■pampimformis.  This  plexus,  defeending 
over  the  pfoas  mufcle  into  the  pelvis,  divides  into  two 
plexufes.  The  pofterior  furrounds  the  ovary  itfelf, 
with  many  circles,  elegantly  didributed  through  its  fub- 
Itance  and  the  ova  themfelves.  The  anterior  both  fup- 
plies  the  tube,  and  defeends  to  the  uterus  itfelf,  in  which 
it  fends  out  winding  branches  upward  and  downward, 
and  fome  branches  that  are  detached  to  the  bladder. 
Another  artery  is  the  middle  hasmorrhdidal,  coming 
from  the  common  trunk  of  the  pundendal,  a confide- 
rable  way  forward  with  the  vagina  ; to  which,  and  to 
the  bladder  and  rectum,  it  is  diftribuced.  The  begin- 
ning of  the  vagina  likewife,  and  the  clitoris,  have  arte- 
ries from  the  external  hemorrhoidal,  which  are  diftri- 
buted  like  thofe  of  the  penis,  fome  inwardly,  others 
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fiiperficlally,  both  of  which  inofculate  with  the  vefical 
branch. 

DCCCXLIX.  The  courfe  of  the  uterine  veins  is  like 
to  that  of  the  arteries,  originating  from  the  trunks  of  the 
hypogaftrics  ; they  are  the  internal  uterine,  the  vaginal, 
the  middle  hemorrhoidal,  the  external  circumflex,  and 
thofe  of  the  clitoris.  But  they  make  a remarkable 
plexus  on  each  fide,  which  occupies  the  fides  of  the  va- 
gina below  the  clitoris.  Below  that,  it  is  joined  into  a 
continued  plexus  with  its  companion  on  the  other  fide. 
A plexus  alfo  from  the  external  hemorrhoidal,  and 
joined  with  the  vefical  veflels,  goes  to  the  clitoris,  as 
well  as  to  the  penis.  It  has  no  valves,  except  a few  in 
the  fpermatics.  Thefe,  in  a very  large  bundle,  go  to 
the  ovarium,  and  alse  vefpertilionis. 

DCCCL.  Within  the  uterus  itfelf  the  arteries  termi- 
nate in  exhaling  branches  on  its  internal  cavity.  By 
childbirth  thefe  go  off  into  little  pendulous  productions, 
like  very  fmall  eels.  Thus  the  veins  of  the  uterus  are 
at  the  fame  time  very  large  finufes ; for  the  veins  are 
enormoufly  augmented,  and  open  with  very  large  mouths 
into  their  cavity. 

DCCCLI.  Lymphatic  veflels  are  found  in  the  uterus 
of  brutes,  but  more  rarely  in  the  human ; they  have 
been  obferved,  however,  by  very  eminent  anatomifts. 

DCCCLII.  The  nerves  are  fupplied  from  the  lower 
mefocolic  plexus,  united  with  thofe  of  the  facrum, 
which  fends  out  large  branches  to  the  bladder,  womb, 
and  reftum ; befides  which,  there  are  a few  nervous 
twigs  that  defcend  through  the  broad  ligament  to  the 
ovaries,  and  others  from  the  nerve  that  goes  with  Ae 
veflels  to  the  clitoris.  But  the  ovary  has  alfo  its  proper 
nerves  from  the  renal  plexus,  firnilar  to  thofe  which  go 
to  the  tefticles  of  the  male.  The  great  number  of  the 
nerves,  therefore,  make  thefe  parts  extremely  fen- 
fible. 

DCCCLIII.  The  defcriptions  we  have  hitherto  given, 
are  in  common  to  all  ages  of  the  female;  but  about  the 
^3th  year,  or  f^mewhat  later,  nearly  at  the  fame  time 
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when  femen  begins  to  form  itfdf  in  the  male,  there  are 
likewife  confiderable  changes  produced  in  the  female. 
For  at  this  time  the  whole  mafs  of  blood  begins  to 
circulate  with  an  increafed  force,  the  breafts  fwell  out, 
and  the  pubes  begins  to  be  cloathed : at  the  fame  time 
the  menfes  in  fome  meafure  make  their  appearance  by 
a common  law  of  nature,  although  in  different  coun- 
tries both  the  time  and  quantity  of  the  flux  is  differ- 
ent. 

DCCCLIV.  But,  before  the  menftrual  flux,  there 
are  various  fymptoms  excited  in  the  loins,  heavy  pains, 
fometimes  like  colic  pains,  with  an  increafed  pulfe, 
headachs;  and  cutaneous  puftules  commonly  precede, 
and  a white  juice  commonly  flows  from  the  uterus.  For 
now  the  fleecy  veffels  of  the  uterus,  which  in  the  ftate 
of  the  foetus  were  white,  and  tranfuded  a fort  of  milk, 
as  in  the  young  girl  they  tranfuded  a ferous  liquor,  do 
now  begin  to  Iwell  with  blood ; the  red  parts  of  which 
are  depofited  through  the  veffels  into  the  cavity  of  the 
uterus.  This  continues  fome  days,  while  in  the  mean 
time  the  firft  troublefome  fymptoms  abate,  and  the  ute- 
rine veffels,  gradually  contrading  their  openings,  again 
diftil  only  a little  ferous  moifture  as  before.  But  then 
the  fame  efforts  return  again  at  uncertain  intervals  in 
tender  virgins ; till  at  length,  by  degrees,  they  keep 
near  to  the  end  of  the  fourth  week ; at  which  time  fol- 
laws  the  flux  of  blood,  as  before,  which  is  periodically 
continued  to  about  the  50th  year;  though  the  diet, 
country,  conflitution,  and  way  of  life,  caufe  a great  va*^ 
nation  in  this  difcharge.  Pregnancy  commonly  pro- 
duces a temporary  ftoppage  of  the  menfes. 

DCCCLV.  This  difcharge  of  blood  from  the  veffels  of 
the  uterus  itfelf,  is  demonftrated  by  infpection  in  wo- 
men who  have  died  in  the  rnidfl  of  their  courfes ; and  in 
living  women,  having  an  inverfion  of  the  uterus,  the 
blood  has  been  feen  plainly  to  diftil  from  the  open 
orifices : in  others,  in  whom,  when  the  menfes  have 
been  deficient,  the  uterus  has  appeared  full  of  con- 
creted blood,  It  alfo  appears  from  the  nature  of  the 
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uterus  itfelf  full  of  foft  fpungy  veffels,  compared  with 
the  thin,  callous,  by  no  means  fleecy,  and  almofl;  blood - 
lefs  fubftance  of  the  vagina.  That  this  is  good  blood 
in  an  healthy  woman,  appears  both  from  the  foregoing 
and  innumerable  other  obfervations.  Neverthelefs  no- 
thing hinders  the  blood  from  being  fent  forth  through 
the  vagina,  as  in  other  cafes  it  is  through  the  intefti- 
num  reftum,  and  in  fliort  through  the  remoteR  parts 
of  tli£  body. 

DCCCLVI.  Since  none  but  the  human  fpecies  are 
properly  fubjefl  to  this,  menflrual  flux  of  blood  (altho* 
there  are  fome  animals  who,  at  the  time  of  their  vernal 
copulation,  diftil  a fmall  quantity  of  blood  from  their 
genitals),  and  frnce  the  body  of  the  male  is  alway  free 
from  the  like  difcharge,  it  has  been  a great  inquiry  in 
all  ages,  what  fhould  be  the  caufe  of  this  fanguine  ex- 
-cretion  peculiar  to  the  fair  fex.  To  this  effect  the  at- 
traction of  the  moon,  which  is  known  to  raife  the  tides 
of  the  fea,  has  been  accufed  in  all  ages ; others  have 
referred  it  to  a fharp  ftimulating  humour,  fecreted  in  the 
genital  parts  themfelves,  the  fame  which  is  the  caufe  of 
the  venereal  difeafe.  But  if  the  moon  w'as  the  parent  of 
this  effedt,  it  would  appear  in  all  women  at  the  fame 
time ; which  is  contrary  to  experience,  fince  there  is 
never  a day  in  which  there  are  not  many  women  feized 
with  this  flux ; nor  are  there  fewer  in  the  decreafe  than 
the  incrcafe  of  the  moon.  As  to  any  fliarp  ferment 
feafed  in  the  uterus  or  its  parts,  it  will  be  always  in- 
quired for  in  vain  ; where  there  are  none  but  mild  mu- 
cous juices,  and  where  venery,  which  expels  all  thofe 
juices,  neither  increafes  not  leffens  the  menflrual  flux: 
and  women  deny  that,  during  the  time  of  their  menfes, 
they  have  any  increafed  defire  of  venery  ; feeing  at 
that  time  mofl  of  the  parts  are  rather  pained,  and  lan- 
guid ; and  the  feat  of  venereal  pieafure  is  rather  in  the 
entrance  of  the  pudendum  than  in  the  uterus,  from 
which  lafl  the  menfes  flow.  But,  laflly,  that  the  men- 
flrual blood  is  forced  out  by  fome  caufe  exciting  the 
mptipn  of  the  blood  againft  the  veflels,  appears  from 
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hence,  that,  by  a retention,  the  courfes  have  been 
known  to  break  through  all  the  other  organs  of  the 
body,  where  no  vellicating  ferment  could  be  feated, 
even  fo  as  to  burft  open  the  veffels  of  each  organ  ; and 
that  the  effect  produced  by  the  retention  of  the  blood, 
is  not  confined  to  thofe  parts  which  pour  out  the  vene- 
real humour. 

DCCCLVII.  Nature  has,  in  general,  given  women 
a more  delicate  body,  and  folids  that  are  lefs  elaltic ; 
their  mufcles  are  alCo  fmaller,  with  a greater  quantity 
of  fat  interpofed  both  betwixt  them  and  their  fibres , 
the  bones  too  are  flenderer,  and  their  furfaces  have 
fewer  procefles  and  afpericLes.  Moreover,  the  pelvis  of 
the  feinale  is,  in  all  its  dimenfions,  larger ; the  offa  ilia 
fpread  farther  from  each  other  ; and  the  os  facrum  re- 
cedes more  backward  from  the  bones  of  the  pubes, 
while  the  ofla  ifchii  depart  more  from  each  other  be- 
low ; however,  the  angle  in  which  the  bones  of  the 
pubes  meet  together  to  form  an  arch,  is  in  the  female 
remarkably  more  large  ; which  differences  are  confirm- 
ed by  the  obfervations  of  the  great  anatomifts ; and  from 
necelTityitfelf,  which  requires  a greater  fpace  for  a great- 
er number  of  vifcera  in  the  pelvis.  Moreover,  the  ute- 
rine arteries  are  confiderably  large,  more  fo  than  in  men; 
and  have  a greater  proportion  of  light,  with  refpecl  to 
the  thicknefs  of  their  coats ; but  the  uterine  veins  are, 
in  proportion,  lefs  than  in  men  ; and  of  a more  firm  re- 
fifting  texture,  than  in  other  parts  of  the  body.  From 
hence  it  follows,  that  the  blood,  brought  by  the  arterial 
trunk  to  the  womb,  by  paffing  from  a weaker  artery  in- 
to a narrow  and  more  refifting  vein,  will  meet  with  a 
more  difficult  return,  and  confequently  diftend  the  ute- 
rine veffels. 

DCCCLIX.  The  female  infant  new-born  has  her 
lower  limbs  very  fmall ; and  the  greater  part  of  the 
blood,  belonging  to  the  iliac  arteries,  goes  to  the  mnbi- 
licals,  fending  down  only  a fmall  portion  to  the  pelvis. 
Hence  the  pelvis  is  fmall,  and  but  little  concave ; fo  that 
the  bladder  and  uterus  itfelf,  with  the  ovaries,  projedf 
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beyond  the  rim  of  the  pelvis.  But  when  the  foetus  is 
born,  and  the  umbilical  artery  is  tied,  all  the  blood  of 
the  iliac  artery  defcends  to  the  pelvis  and  lower  limbs, 
which  of  courfe  grow  larger,  and  the  pelvis  fpreads 
wider  and  deeper : fo  that,  by  degrees,  the  womb  and 
bladder  are  received  into  its  cavity,  without  being  any 
longer  compreffed  by  the  inteftines  and  peritonaeum, 
when  the  abdominal  mufcies  prefs  upon  the  lower 
parts  of  the  abdomen.  When  now  the  increafe  is  per- 
fect:, or  next  to  it,  then  in  general  we  find  thofe  arte- 
ries of  the  uterus  largeft,  which  in  the  foetus  were  lead, 
and  eafily  injefted  w'ith  wax ; and  all  things  are  chan- 
ged in  fuch  a manner,  that  the  hemorrhoidal  artery  is 
now  in  place  of  the  hypogaflric(DCCCXXXVl.),  when 
formerly  the  umbilical  had  been  the  trunk  of  that  arte- 
ry.  More  blood,  therefore,  at  that  time  comes  into  the 
uterus,  vagina,  and  clitoris,  than  formerly  ufed  to  do. 

DCCCLX.  At  the  fame  time,  when  the  growth  of 
the  body  begins  confiderably  to  diminifh,  and  the  blood, 
finding  eafy  admittance  into  the  completed  vifcera,  is 
prepared  in  a greater  quantity,  the  appetite  being  now 
very  fliarp,  in  both  fexes,  a plethora  confequently  fol- 
lows. In  the  male,  it  vents  itfelf  frequently  by  the 
nofe,  from  the  exhaling  veffels  of  the  pituitary  mem- 
brane being  dilated  to  fo  great  a degree  without  a rup- 
ture, as  to  let  the  red  blood  diftil  through  them 
(CCCCLVIll.);  and  now  the  femen  firfl  begins  to  be 
fecreted,  and  the  beard  to  grow\  But  in  the  female, 
the  fame  plethora  finds  a more  eafy  vent  downward ; 
being  that  way  diredled  partly  by  the  weight  of  the 
blood  itfelf,  to  the  uterine  veffels  now  much  enlarged, 
of  a foft  fleecy  fabric,  feated  in  a loofe  hollow  part,  with 
a great  deal  of  cellular  fabric  interfperfed,  which  is  very 
yielding  and  fucculent,  as  we  obferve  in  the  womb:  for 
thefe  caufes,  the  veffels  being  eafily  diftendible,  the 
blood  finds  a more  eafy  paffage  through  the  very  foft 
fleecy  exhaling  veffels,  which  open  into  the  cavity  of  the 
uterus,  as  being  there  lefs  refiftcd  than  in  its  return  by 
the  veins,  or  in  taking  a courfe  through  any  other  part; 

becaufe. 
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becaufe,  in  females,  we  obferve  the  arteries  of  the  head 
are  both  fmaller  in  proportion,  and  of  a more  firm  re- 
fiiting  texture.  The  return  of  the  fame  is  therefore 
more  flow,  both  becaufe  the  flexures  of  the  arteries, 
from  the  increafed  afflux  of  the  blood,  become  more 
ferpentine  and  fit  for  retarding  the  blood’s  motion,  and 
likewife  becaufe  it  now  returns  with  difficulty  through 
the  veins.  The  blood  is,  therefore,  firfl  colleded  in  the 
veflels  of  the  uterus,  which  at  this  time,  by  repeated 
difledions,  are  obferved  to  be  fwelled  ; next  it  is  accu- 
mulated in  the  arteries  of  the  loins  and  the  aorta  itfelf, 
which,  urging  on  anew  torrent  of  blood,  augments  the 
force,  fo  far  as  to  difqharge  the  red  blood  into  the  ferous 
veflels,  which  at  firfl;  tranfinit  an  increafed  quantity  of 
warm  mucus,  ^afterward  a reddifh-coloured  ferum ; and 
by  fufferlng  a greater  diftention,  they  at  lafl;  emit  the  red 
blood  itfelf.  The  fame  greater  impulfe  of  blood,  deter- 
mined to  the  genital  parts,  drives  out  the  hitherto  latent 
hkirs,increafes  the  bulk  of  the  clitoris,  dilates  the  caver- 
nous plexus  of  the  vagina,  and  whets  the  female  appe- 
tite to  venery.  Accordingly  we  find,  that  the  quantity 
of  the  menftrual  flux,  and  the  earlinefs  of  their  appear- 
ance, are  promoted  by  every  thing  that  either  increafes 
the  quantity  or  momentum  of  the  blood  with  refped  to 
the  body  in  general,  or  which  dired  the  courfe  of  the 
blood  more  particularly  towards  the  uterus ; fuch  as 
joy,  luff,  bathing  of  the  feet,  a rich  diet,  warm  air,  and 
lively  temperament  of  body.  It  is  diminifhed  by  thofe 
things  which  leflen  plethora  and  the  motion  of  the  blood, 
as  want,  grief,  cold  air,  floth,  and  antecedent  difeafes. 

DCCCLXI  When  fix  or  eight  ounces  of  blood  have 
been  thus  evacuated,  the  unloaded  arteries  now  exert  a 
greater  force  of  elafticity,  and,  like  all  arteries  that  have 
been  overcharged  with  blood,  contrad  themfelves  by 
degrees  to  a lefs  diameter,  fo  as  at  length  to  give  paf- 
fage  only  to  the  former  thin  exhaling  moifture;  but 
the  plethora  or  quantity  of  blood,  being  again  increa- 
fed from  the  fame  caufes,  a like  difeharge  will  always 
more  eafily  enfue  through  the  veflels  of  the  uterus,  af- 
ter 
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ter  they  have  been  once  thus  opened,  than  through  any 
other  part.  Nor  is  there  any  occafion  to  perplex  our- 
felves  about  the  caufe,  why  this  periodical  difcharge  is, 
for  the  moft  part,  nearly  regular  or  menftrual ; for  this 
depends  upon  the  proportion  of  the  quantity  and  mo- 
mentum of  the  blood  daily  collected,  together  with  the 
refinance  of  the  uterus,  which  is  to  yield  again  gradu- 
ally to  the  firfl  courfe.  Therefore  this  critical  difcharge 
of  blood  never  waits  for  the  interval  of  a month,  but 
flows  fooner  or  later,  according  as  the  greater  quantity 
of  blood  in  plethoric  women  is  determined,  by  lull  or 
other  caufes,  towards  the  uterus.  Finally,  they  ceafe 
to  flow  altogether,  when  the  uterus,  like  all  the  other 
fbiid  parts  of  the  body,  has  acquired  fo  great  a degree 
of  hardnefs  and  refiftance,  as  cannot  be  overcome  by 
the  declining  force  of  the  heart  and  arteries,  by  which 
the  blood  and  juices  are  driven  on  through  all  the  vef- 
fels.  This  increafed  hardnefs  in  the  old  uterus  is  fo 
remarkable  in  the  arteries  and  ovaries,  that  it  eafily  dif- 
covers  itfelf  both  to  the  knife  and  the  injections  of  the 
anatomift.  But,  in  general,  brute  animals  have  no 
menfes  ; becaufe,  in  them,  the  womb  is  in  a manner 
rather  membranous  than  flefhy,  with  very  firm  or  refill, 
mg  velfels,  which,  wnth  the  difference  of  their  pofture, 
never  permit  a natural  hemorrhagy  from  the  nOllrils  or 
other  parts.  They  are  wanting  in  men,  becaufc  in  that 
fex  there  is  no  fpungy  organ  fit  for  retaining  the  blood; 
and  likewife  becaufe  the  arteries  of  the  pelvis  are  both 
harder  and  lefs,  in  proportion,  than  the  veins;  and  thus 
the  impetus  of  the  blood  in  the  lower  limbs  is  turned 
away,  whofe  veffels  in  men  are  larger,  as  thofe  of  the 
pelvis  are  fmaller. 

DCCCLXII.  It  will,  perhaps,  be  demanded,  why  the 
breads  fwell  out  at  the  fame  time  with  the  approach  of  the 
menfes  ? We  are  to  obferye,  that  the  breads  have  many 
particulars  in  their  fabric,  common  to  that  of  the  uterus; 
as  appears  from  the  fecretion  of  the  milk  in  them  after 
the  birth  of  the  foetus,  which  increafes  or  diminidies  in 
proportion  as  the  lochial  flux  is  cither  increafed  or  di- 

miiiifhed  ; 
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minifhed ; from  the  firnilitude  of  the  ferous  liquor,  like 
whey,  found  in  the  titerus,  fo  as  to  refemble  milk,  in 
thofe  who  do  not  fuckle  their  children,  being  of  a thin 
and  white  confidence,  appearing  very  evidently  in  brute 
animals  i alfo  from  the  turgefcence  or  eredion  of  the 
papillae  or  nipples  of  the  bread  by  fridion,  analogous 
to  the  eredion  of  the  clitoris.  Therefore,  the  fame 
caufes  which  diftend  the  veffels  of  the  uterus,  likewife 
determine  the  blood  more  plentifully  to  the  breads  ; 
the  conlequence  of  which  is  an  increafed  bulk  and  tur- 
gefcence of  the  conglomerate  glandules  and  cellular  fa- 
bric which  compofe  the  breads. 

CHAP.  XXXI. 

Of  Conception. 

DCCCLXIII.^'I  ‘HIS  is  a very  arduous  invedigation, 
i as  we  propofe  to  difeover  the  changes 
which  take  place  in  the  inward  parts  of  woman,  when 
a new  creature  begins  to  germinate,  who  is,  in  proper 
time,  to  be  expofed  to  light.  We  fliall  relate,  in  the  fird 
place,  therefore,  thofe  things  which  experience  (hows  to 
be  true  ; and  then  add  thofe  hypothefes  by  which  learn- 
ed men  have  endeavoured  to  fupply  fuch  things  as  are 
not  evident  from  the  fubjed  itfelf.  How  few  things  are 
afeertained  on  this  fubjed,  and  how  difficultly  they  are 
afeertained,  I have  learned  by  too  much  experience, 
UCCCLXIV.  That  fome  light  may  be  thrown  on  fuch 
a dark  fubjed,  we  ffiall  begin  with  the  mod  dmple  ani- 
mals, and  afterwards  take  notice  of  w'hat  nature  has  ad- 
ded in  others  whofc  fabric  is  more  compounded.  The 
fmalled  animals,  then,  which  have  very  few  or  no  limbs, 
the  lead  didindion  of  parts,  the  ffiorted  life,  the  vital 
fundions  both  few  and  very  fimilar  to  one  another;  thefc 
animals  bring  forth  young  ones  like  themfclves,  with 
no  didindion  of  fexes,  as  all  of  them  are  fruitful,  and 
none  imparts  fecundity  to  the  ted.  Some  of  them  ex- 
clude their  young  whom  they  have  conceived  in  their 
body,  through  a certain  cleft;  from  others,  fome  limbs 

fall 
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fall  olF,  which  ara  completed  into  animals  of  a kind  fi- 
milar  to  thofe  from  which  they  have  fallen  off.  This 
kind  of  generation  is  extended  very  wide,  and  compre- 
hends the  greater  part  of  animal  life. 

DCCCLXV.  The  next  to  thefe,  which  are  a little 
more  compounded,  all  bring  forth  their  young ; yet  in 
fuch  a manner,  that  in  their  bodies  is  generated  a certain 
particle  peculiar  to  themfelves,  diflimilar  to  the  whole 
animal,  and  contained  in  fome  involucra,  within  which 
lies  the  animalcule  that  is  afterwards  to  become  fimilar 
to  that  within  which  it  is  produced ; this  is  commonly 
called  an  egg,  A great  part  of  thefe  animals  is  im- 
moveable- 

DCCCLXVI.  The  animals  which  follow  are  not  in- 
deed numerous,  but  have  both  eggs,  and  male  femen 
befides ; fo  that  both  fcxes  are  joined  in  the  fame  animal. 
But  we  call  it  male y}/w^«,becaufe  it  is  npcelfary  for  fprink- 
ling  the  eggs  in  order  to  render  them  prolific,  although 
it  never  grows  alone  into  a new’’  animal.  In  this  dais, 
therefore,  a juice  is  prepared  by  its  own  proper  organs, 
which  is  likewife  poured  on  the  eggs  through  organs 
proper  to  itfelf,  but  different  from  the  former,  in  order 
to  generation. 

DCCCLXVII.  Thofe  animals  are  much  more  nume- 
rous which  have  both  a male  juice  and  female  eggs ; yet 
fuch  as  cannot  fecundate  themfelves,  but  require  true 
coition.  For  two  animals  of  this  kind  agree  in  the 
work  of  fecundation,  in  fuch  a manner,  that  each  im- 
pregnates the  other  with  its  male  organs,  and  again  fuf- 
fers  itfelf  to  be  impregnated  in  its  female  ones  by  the 
male  parts  of  the  other. 

DCCCLXVIll.  And  now  the  nature  of  animals  ap- 
proaches nearer  and  nearer  to  that  of  the  human  race ; 
of  which, namely,  fome  individuals  of  a lirailar  kind  have 
only  male  organs,  and  the  fame  males  fprinkle  their  feed 
on  the  female  eggs  of  others.  Very  many  cold  ones 
fprinkle  their  feed  upon  the  eggs  after  they  are  poured 
out  of  the  body  of  the  mother.  Warm  animals  injeft 

their 
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their  femen  into  the  uterus  of  the  female.  But  now,  if 
eggs  are  generated  within  the  body  of  the  female,  they 
are  brought  forth  covered  with  fliells  or  membranes ; 
but  if  the  female  has  a live  foetus  in  its  uterus,  it  is  born 
quite  free  of  any  involucrum : but  the  difference  be- 
tween thefe  oviparous  and  viviparous  animals  is  but 
fmall ; fo  that  in  the  fame  clafs,  and  the  fame  genus, 
fome  animals  lay  eggs,  others  produce  live  foetufes ; and 
laftly,  the  fame  animal  fometimes  lays  eggs,  and  fome- 
times  brings  forth  live  young. 

DCCCLXIX.  From  this  review  of  animals  It  appears, 
that  all  animals  are  produced  from  others  fimilar  to  them- 
felves  j many  from  a part  of  it  fimilar  to  the  whole ; 
others  from  an  egg  of  a peculiar  ffructure  ; but  that  all 
thefe  do  not  (land  in  need  of  male  femen.  Laftly,  the 
more  moveable  and  lively  animals  only,  whofe  bodies 
are  of  a more  complicated  ftruclure,  are  endowed  with, 
a double  fyftem  for  generation ; and  the  difference  of 
fexes  feems  to  be  added  for  the  bond  of  focial  life,  and 
for  the  fafety  of  a lefs  numerous  progeny. 

DCCCLXX.  For  the  certain  effufion  of  this  male  juice 
into  the  female  organs,  both  fexes  are  inflamed  with  the 
moft  vehement  defires ; the  male  indeed  has  the  moft 
lively  ones,  becaufe  the  female  is  at  all  times  ready  to 
fuffer  the  venereal  congrefs ; and  thence  it  behoves  the 
male  to  be  animated  with  a deftre  of  venery,  when  he 
has  plenty  of  good  feed,  and  fuch  as  as  is  of  a prolific 
nature.  Therefore  this  is  the  greateft  caufe  of  venereal 
defire  in  him;  but  in  females,  of  the  brute  kind  efpeci- 
ally,  fome  kind  of  inflammation  in  the  vagina,  which 
excites  an  intolerable  itching. 

DCCCLXXI.  But  nature  has  firft  added  to  the  womb, 
both  in  women  and  in  quadrupeds,  a vagina  or  round 
membranous  cavity,  eafily  dilatable,  which,  as  we  have 
already  feen  (DCCCXLllI.),  embraces  and  furrounds 
the  projeding  mouth  of  the  uterus ; from  whence  it 
defeends  obliquely  forward  under  the  bladder,  and 
refting  upon  the  reftum  with  which  it  adheres,  and 
laftly  opens  under  the  urethra  with  an  orifice  a little 
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contraded.  This  opening,  in  the  foetus  and  in  virgins, 
has  a remarkable  wrinkled  valve,  formed  as  a produc- 
tion of  the  fkin  and  cuticle,  under  the  denomination  of 
hymen^  which  fcrves  to  exclude  the  air  or  water ; not 
perhaps  without  fome  kind  of  moral  ufe,  feeing  this 
membrane,  as  far  as  1 know,  is  given  to  women  alone. 
It  is  circular,  excepting  a fmall  deficiency  under  the 
urethra,  which  yet  is  not  always  conflant,  but  it  turns 
broader  towards  the  anus.  This  membrane  being  in- 
fenfibly  worn  away  by  copulation,  its  lacerated  portions 
at  laft  difappear.  The  caruncles,  which  are  called  ?nyr~ 
t'lformes^  are  partly  the  remains  of  the  fhattered  hvmen, 
and  laftly  the  valves  of  the  mucous  lacunae  hardened  in- 
to a kind  of  flefli. 

DCCCLXXIl.  The  fabric  of  the  vagina  is  fomewhat 
like  that  of  the  fkin,  compofed  of  a firm,  denfe,  or 
callous  cuticle,  covering  a thick,  white,  nervous  ikin, 
in  which,  more  efpecially  at  its  end,  appear  flefliy 
fibres.  Its  internal  furface  is,  in  a great  meafure,  rough, 
befet  with  many  callous  warts,  which,  though  hard,  are 
fenfible:  befidos  which,  there  are  thin  plates,  terminated 
with  a protuberant  inclined  edge,  pointing  downward, 
fo  as  to  form  two  principal  rows,  fpreading  betwixt 
thofe  warts ; and  of  thefe,  the  uppermoft  are  extended 
under  the  urethra,  where  they  are  larger,  as  the  lower 
are  incumbent  on  the  anus.  From  each  of  thefe  to  the 
other  are  continued,  on  both  fides,  feveral  rows  of  leffer 
valve-like  papillte,  varioufly  inflecfed  into  arches,  and 
which  feem  to  be  defigned  for  increafing  the  pleafure, 
and  facilitating  the  expanfion,  when  it  is  called  for.  It 
is  furnifhed  with  a proper  mucus  of  its  own,  feparated 
from  particular  finufes  in  feveral  parts,  but  more  efpe- 
cially in  its  poffcerior  and  fmoother  fide. 

DCCCLXXIil.  At  the  entrance  of  the  vagina  are 
prefixed  two  cautaneous  produdions  or  appendages, 
called  ny^npba,  continued  from  the  cutis  of  the  clitoris, 
and  from  the  glans  itfelf  of  that  part ; and  thefe,  being 
full  of  cellular  fubflancc  in  their  middle,  are  of  a tur- 
gefcent  or  diftenfible  fabric,  jagged  and  replenilhed 
g with 
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with  febaceous  glandules  on  each  fide,  fach  as  are  alfo 
found  in  the  folds  of  the  prepuce  belonging  to  the  cli- 
toris. Their  ufe  is  principally  to  dlredl  the  urine, 
which  flows  betwixt  them  boch  from  the  urethra,  that 
in  its  defccnt  it  may  be  turned  off  from  clinging  to  the 
body,  in  which  office  the  nymphte  are  urawn  together 
with  a fort  of  ereftion.  Thefe  membranuius  produc- 
tions defcend  from  the  cutaneous  arch  furrounding  the 
cHtorii,  which  is  a part  extremely  fenfible,  and  won- 
derfully influenced  by  titillation  ; for  wliich  it  is  made 
up,  like  the  penis,  of  two  cavernous  bodies,  arifing  in 
like  manner  from  the  fame  bones,  and  afterwards  con- 
joining together  in  one  body,  but  without  including  any 
urethra.  It  is  furnifhed  with  blood-veflels,  nerves,  and 
levator  mufcles,  and  a ligament  fent  down  from  the  fyn- 
chondrofis  of  the  os  pubis,  like  thofe  in  men,  like  un- 
to which  the  clitoris  grows  turgid  and  eredl  in  the  time 
of  coition,  but  lefs  in  thofe  who  are  very  modefl: ; 
bu  t from  fridtion,  the  clitoris  always  fwells  up  and  is 
ereded. 

DCCCLXXIV.  The  mufcle,  termed  ojlii  vagina  con- 
(Iridor^  arifing  on  each  fide  from  the  fphindler  of  the 
anus,  and  increafed  by  the  acceffion  of  a branch  from 
the  os  ifchium,  covers  the  vafcular  plexus,' from  whence 
it  proceeds  outward  in  the  direftion  of  the  labia  externa, 
and  is  inferted  into  the  crura  clitoridis  ; thus  it  feems 
to  comprefs  the  lateral  venal  plexufes  of  the  vagina^ 
whence  it  every  way  conduces  to  retard  the  return  of 
the  venal  blood.  The  tranfverfe  mufcle  of  the  urethra, 
and  the  bundle  from  the  fphincter  inferted  into  it,  have 
the  fame  fituation  as  in  men. 

DCCCLXXV.  When  a woman  is  invited  either  by 
moral  love,  or  a luftful  defire  of  pleafure,  and  admits 
the  embraces  of  the  male,  the  penis,  entering  the 
vagina,  rubs  againfl  its  fides,  until  the  male  feed  brealcs 
out  and  is  poured  into  the  uterus.  In  like  manner  the 
attrition  of  the  very  fenfible  and  tender  parts,  which  lie 
within  the  vagina,  excites  a convulfive  conltri^lion,  as 
we  obferved  before  of  the  male  (DCGCXL.)  By  thefe 
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means  the  return  of  the  venous  blood  being  fupprelTed, 
the  clitoris  grows  turgid  and  ereO;,  more  efpecially  in 
luftful  women  ; the  nymphse  fwell  on  each  fide,  as  well 
as  the  venal  plexus,  which  almoft  furrounds  the  whole 
vagina,  fo  as  to  raife  the  pleafure  to  the  higheft  pitch ; 
in  confequence  of  which  there  is  expelled,  by  the  muf- 
cular  force  of  the  conftriftor  (DCCCLXXIV.),  but  not 
perpetually,  nor  in  all  women,  a quantity  of  lubricating 
mucous  liquor,  of  various  kinds.  The  principal  foun- 
tains of  this  are  feated  at  the  firft  beginning  or  opening 
of  the  urethra,  where  there  are  large  mucous  finufes 
placed  in  the  protuberant  margin  of  this  uriniferous 
canal.  Moreover,  there  are  two  or  three  large  mucous 
fmufes,  which  open  themfelves  into  the  cavity  of  the 
vagina  itfelf,  at  the  fides  of  the  urethra,  in  the  bottom 
of  the  finufes  which  are  formed  bv  the  membranous 
valves  fulcated  upward.  Laftly,  at  the  fides  of  the  va- 
gina, betwixt  the  bottoms  of  the  nymphae  and  the  hy- 
men, there  is  one  opening,  on  each  fide,  from  a very 
long  duft : which,  defeending  towards  the  anus,  receives 
its  mucus  from  a number  of  very  fmall  follicles. 

DCCCLXXVI.  But  the  fame  action  which,  by  in- 
creafing  the  pleafure  to  the  higheft  degree,  caufes  a 
greater  conflux  of  bloodjo  the  whole  genital  fyftem  of 
the  female  (DLXIII.),  occafions  a much  more  important 
alteration  in  the  interior  parts.  For  the  hot  male  fe- 
iiien,  penetrating  the  tender  and  fenfible  cavity  of  the 
uterus,  which  is  itfelf  now  turgid  with  influent  blood, 
does  there  excite,  at  the  fame  time,  a turgefcence  and 
diftention  of  the  lateral  tubes,  which  are  very  full  of 
vefltls,  creeping  betwixt  their  two  coats,  and  now  ftitf 
with  the  great  quantity  of  blood  they  contain  ; and  thefe 
tubes,  thus  copioufly  filled  and  florid  with  the  red  blood, 
become  erect,  and  afeend,  fo  as  to  apply  the  ruffle  or 
fingered  opening  of  the  tube  to  the  ovary.  In  the  truth 
of  all  thefe  particular  changes,  we  are  confirmed  by 
diffeclions  of  gravid  or  pregnant  women,  under  various 
circumftances  j alfo  from  the  comparative  anatomy  of 

brute 
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brute  animals,  and  from  the  appearances  of  the  parts 
when  difeafed. 

DCCCLXXVII.  But,  a in  female  of  ripe  years,  the 
ovary  is  extremely  turgid,  with  a lymphatic  fluid,  which 
will  harden  like  the  white  of  an  egg,  and  with  which 
little  bladders  are  diftended.  In  a prolific  copulation, 
fome  one  of  the  more  ripe  veficles  is  burfl,  a cleft  mani- 
feftly  appears,  and  at  length  pours  out  a clot  of  blood. 
Within  this  veficie,  after  copulation,  a kind  of  flefli 
grows  up,  at  firfl;  flocculent,  than  granulated,  and  like 
a conglomerate  gland,  confifting  of  many  kernels  join- 
ed together  by  a cellular  fubflance ; which  flefh  by  de- 
grees becoming  larger  and  harder  fills  the  whole  cavity 
of  the  veficie,  and  is  hardened  into  the  nature  of  a fcir- 
rhus,  in  which,  for  a long  time,  remains  a cleft,  or  a 
veftige  of  one.  This  is  the  corpus  common 

to  all  warm  quadrupeds,  in  which  fome  late  anatomids 
have  found  a fort  of  juice  before  copulation  ; which, 
however,  experience  does  not  admit,  feeing  there  is  no 
corpus  luteum  at  that  age.  Nor  is  the  veficie,  which 
is  the  human  ovum,  contained  in  a body  like  a cup. 

DCCCLXXVIII.  The  extremity  of  the  tube,  there* 
fore,  furrounding  and  comprefling  the  ovarium  in  a 
prolific  congrefs,  is  thought  to  prefs  out  and  fwallow  a 
mature  ovum,  from  a fiflfure  in  the  outer  membrane, 
from  whence  it  is  continued  down  by  the  periflaltic 
motion  of  the  tube,  to  tha  uterus  itfelf;  which  periftal- 
tic  motion  begins  from  the  firft  point  of  contad:  with 
the  ovum,  and  urges  the  ovum  domnward  fucceflively 
to  the  opening  into  the  fundus  uteri,  which  is  very 
manifefl  in  brute  animals.  The  truth  of  this  appears 
from  the  conftant  obfervation  of  a fear  or  filTure  in  the 
ovarium,  which  is  produced  there  after  conception  j 
Q 2 from 

T’ne  nnmber  of  corpora  lutea  for  the  moft  part  correfpoods 
with  that  of  the  feetufes : you  will  eafily  fee  a pfetty  mechanifm  ia 
fwine  ; whofe  ovaria  arc  the  likeft,..of  all  quadrupeds,  totrue  ovaria. 
In  any  corpus  luteum  we  diftinguifh  as  if  a double  fubftance,  like  a 
cortical  and  medullary  part.  Hunter  has  given  elegant  reprefentations 
of  them;  and  we  have  very  good  deferiptions  of  them  from  Bertrand 
and  Huber, 
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from  a foetus  being  certainly  found  in  quadrupeds,  both 
in  the  ovarium  of  the  female,  and  in  the  tube ; from 
the  analogy  of  birds,  in  which  the  defcent  of  the  ovum 
from  the  ovarium  is  very  manifefl;.  Yet  we  muft  ac- 
knowledge, that  a true  ovum  was  never  found  in  qua- 
drupeds, unlefs  after  a long  time.  It  is  probable,  that 
at  the  time  of  conception,  the  true  ovum  is  almofl;  fluid, 
very  foft  and  pellucid,  and  cannot  be  diftinguifhed  from 
the  mucus  w'ith  which  the  tube  is  filled  ; likewife,  that 
it  is  very  fmall,  on  account  of  the  narrownefs  of  the 
tube.  The  veficle  itfelf  which  was  in  the  ovary  remains 
in  it  fixed,  and  becomes  the  covering  of  the  corpus  lu- 
teum.  But  the  accounts  of  ova  faid  to  have  fallen  from 
v/omen  during  the  firfl  days  are  not  certain,  and  are 
contradicted  by  the  fmallnefs  of  the  foetus  obfervedmany 
days  after  conception ; by  the  fhape  in  which  it  is  firfl: 
obferved,  which  is  always  oblong,  and  in  brutes  even 
cylindrical ; and  likewife  by  the  fmallnefs  of  the  tube. 

DCCCLXXIX.  Thefe  things  are  performed,  not 
without  pleafure  to  the  future  mother,  nor  without  a 
peculiar  fort  of  fenfation  of  the  internal  parts  of  the 
tube,  threatening  to  induce  a fwoon.  Neither  is  the 
place  of  conception  in  the  uterus,  to  which  certain  expe- 
rience fliews  that  the  male  femen  comes.  For  the 
power  of  the  male  femen  fecundates  the  ovum  in  the  o- 
varia  themfelves,  as  we  fee  in  the  cafe  of  feetufes  found 
in  the  ovaries  and  tubes ; from  the  analogy  of  birds,  in 
which  by  copulation  one  egg  indeed  falls  into  the  ute- 
rus, but  very  many  are  fecundated  at  once  in  the  ovaria. 
Nor  is  the  fmall  quantity  of  the  male  femen,  or  its 
fluggifli  nature,  any  objection  to  this,  which  by  eminent 
anatomifts  has  been  thought  to  render  it  lefs  fit  for  per- 
forming fuch  a journey.  For  it  is  certain  that  the  male 
femen  fills  the  tubes  themfelves  at  the  firfl  impregnation, 
both  in  women  and  brute  animals. 

DCCCLXXX.  The  uterus  indeed,  in  animals  cer- 
tainly, and  in  women  probably,  is  clofed,  led  the  very 
fmall  ovum,  together  with  the  hope  of  the  new  progeny, 
fhculd  ptrifli.  At  that  time  the  new  mother  fuflers 

many 
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many  difagreeable  affections  ; which  probably  arife  from 
the  fubputrid  and  fubalkaline  male  femen  reforbed  into 
the  blood.  A naufea  is  occafioned  by  conception,  al- 
^mofl  in  the  fame  manner  as  by  fvvallowing  a bit  of  a 
rotten  egg.  Flefh  is  at  this  fame  time  chiefly  naufeated ; 
a vomiting  alfo  occurs ; fome  puftules  break  out,  and 
the  teeth  ach.  The  mofl  of  thefe  complaints  I reckon 
to  be  owing  to  the  fweiling  of  the  uterus,  and  the  re- 
tention of  th,e  menfes. 

DCCCLXXXI.  Thefe  changes,  hitherto,  which  are 
proved  at  leafl  by  the  teftimony  of  our  fenfes,  may  be 
either  confirmed  or  corrected.  Thofe  which  follow  are 
more  conjectural;  and  the  more  difficult  on  account  of 
the  paucity  of  experiments,  and  their  difagreement 
with, one  another.  And  in  the  firit  place,  it  is  a diffi- 
cult queftion.  From  whence  proceed  the  firfl;  ftamina 
of  the  new  animal  ? Whether  are  they  from  both  pa- 
rents, and  mixed  into  one  animal  by  a conjunction  of 
feminal  matter  coming  from  the  whole  body ; as  indeed 
there  is  a refemblance  of  the  foetus  to  both  parents  in 
animals,  but  efpecially  in  plants,  as  confirmed  by  very 
many  experiments : the  fame  thing  alfo  feems  confirmed 
by  the  faults  of  parents  being  conveyed  to  their  children. 
But  no  feed  has  ever  certainlyfbeen  obferved  in  females; 
and  innumerable  examples  fhow,  that  the  fpecies  of 
animals  may  be  propagated  without  any  mixture  of 
feeds.  Laflly,  the  refemblance  of  the  young  animal  to  its 
father  feems  only  to  fhow,  that  in  the  male  feed  there  is 
fome,  power,  w'hich  alone  can  form  the  foft  matter  of  the 
embryo  in  its  leafl:  ftate  ; juft  in  the  fame  manner  as 
that  power  adds  length  to  the  pelvis  in  certain  bodies, 
dilates  the  larynx,  and  caufes  the  horns  appear. 

DCCCLXXXII.  To  the  father  fome  have  attributed 
everything;  chiefly  fince  the  feminal  worms,  nowfo  well 
known,  were  firft  obferved  in  the  male  feed  by  the  help 
of  the  microfeope,  which  are  obferved  with  truth  to  a- 
gree  in  figure  with  the  firft  embryos  of  all  animals. 
But  in  thefe  animals  there  is  a proportion  wanting  be- 
twixt their  number  and  that  of  the  fostufes ; they  are 
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alfo  not  to  be  conftantly  obferved  through  all  the  diffe- 
rent tribes  of  animals ; they  have  too  great  a refemblance 
to  thofe  animalcules  that  are  every  where  fpontaneoufly 
produced  in  other  juices,  which  yet  are  always  tenaci- 
ous of  their  own  genus,  and  are  never  found  to  grow  in 
the  moft  diffimilar  kinds  of  animals  that  have  limbs. 

DCCCLXXXIII.  Again,  other  anatomiffs,  not  lefs 
celebrated  or  lefs  worthy  of  credit,  have  taught  that  the 
foetus  exifted  in  the  mother  and  maternal  ovary  ; which 
the  male  femen  excites  into  a more  active  life,  and  like- 
wife  forms  it  varioufly,  fo  as  to  fhow  it  juft  brought  in- 
to life,  and  make  its  prefence  manifeft.  That  yolks  are 
alfo  manifeftly  found  in  the  female  ovaries,  even  altho* 
they  have  not  been  impregnated  with  any  male  femen. 
But  a yolk  is  known  to  be  an  appendix  to  the  inteftine 
of  fowds ; and  to  have  its  arteries  from  the  mefenteric 
artery,  and  the  covering  of  the  yolk  to  be  continued 
with  the  nervous  membrane  of  the  inteftine,  which  is 
continuous  with  the  fkin  of  the  animal.  That  along 
with  the  yolk,  therefore,  the  foetus  leems  to  be  prefent 
in  the  mother  hen,  of  whom  the  yolk  is  a part,  and 
which  gives  veflels  to  the  yolk.  ' Laftly,  that  the  ana- 
logy of  nature  fhows  that,  many  animals  generate  eggs 
without  any  connection  with  a male  of  the  fame  fpecics, 
but  that  a male  animal  never  becomes  prolific  without 
a female.  That  the  progreflions  are  continued  from  a 
female  quadruped  to  an  oviparous  animal,  and  from 
that  to  one  which  is  not  oviparous ; but  that  the 
new  animal  proceeds  from  a part  of  the  old  one.  Cer- 
tainly, therefore,  the  males  mull  give  fome  addition  to 
that  fex  which  produces  the  feetus  from  its  own  body  ; 
which  addition  is  neceffary  in  fome  tribes  of  animals,  but 
in  others,  even  the  moft  fruitful,  may  be  wanted.  And 
that  it  is  not  pofTible  with  any  kind  of  truth  to  admit  of 
any  infertion,  by  which  the  open  navel  of  the  male  ani- 
mal, when  conceived,  fhould  adhere  to  the  veffels  of 
the  female.  For  this  navel  would  be  by  far  too  fmall 
at  the  time  when  the  yolk  is  of  a confiderable  bignefs ; 
neither  could  the  very  finall  umbilical  arteries  be  ap- 
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plied  to  the  very  large  yolk  with  any  hope  of  a conti- 
nuance of  the  circulation. 

DCCCLXXXIV.  Thus  much  concerning  the  ma- 
terials: but  we  are  again  at  a lofs  concerning  the  for- 
mation, by  what  means  the  rude  and  Ihapelefs  mafs  of 
the  firft  embryo  is  falhioncd  into  the  beautiful  fhape 
of  the  human  body.  We  readily  rejeft  fuch  caufes  as 
a fortuitious  concourfe  of  atoms,  the  blind  attradlions 
between  the  particles  of  the  nutritious  juices,  and  the 
ftrength  of  ferments,  inconfcious  of  the  reafons  why 
they  operate ; the  foul  is  certainly  an  archited  unequal 
to  the  talk  of  producing  fucli  a beautiful  fabric;  as  for 
internal  models,  of  which  I never  could  conceive  one 
clear  idea  in  my  mind,  we  fliali  refer  them  to  thofe  hy- 
pothefes  which  the  defire  of  explaining  thofe  things,  of 
which  we  are  unwillingly  ignorant,  has  given  rife  to. 

DCCCLXXXV.  To  me,  indeed,  experience  Teems 
to  agree  with  thofe  things  which  the  mind  forefees 
will  follow  from  their  own  caufes.  Namely,  that  this 
mofl  beautiful  frame  of  animals  is  fo'’ various,  and  fo 
exquifitely  fitted  for  its  proper  and  difiincl;  functions  of 
every  kind,  and  the  offices  and  manner  of  iife  tor  which 
the  animal  is  defigned  ; that  it  is  calculated  according 
to  laws  more  perfeS  than  any  human  geometry  ; that 
the  ends  have  been  forefeen  in  the  eye,  in  the  ear,  and 
the  hand,  fo  that  to  thefe  ends  every  thing  is  moft  evi- 
dently accommodated  : it  appears,  therefore,  certain  to 
me,  that  no  caufe  can  be  affigned  for  it  below  the  in- 
finite wifdom  of  the  Creator  himfelf.  Again,  the  more 
frequently,  or  the  more  minutely,  we  obferve  the  long 
feries  of  increafe  through  which  the  fhapelefs  embryo 
is  brought  to  the  perfeftion  neceffary  for  animal  life,  fo 
much  the  more  certainly  does  it  appear,  that  thofe 
things  which  are  obferved  in  the  more  pcrfe(9;  foetus 
have  been  prefent  in  the  tender  embryo,  although  the 
fituation,  figure  and  compofition  feem  at  firft  to  have 
been  exceedingly  different  from  what  they  fliow  them- 
felves  to  be  at  lalt  ; for  an  unwearied  and  laborious 
patience  has  difeovered  the  intermediate  degrees  by 
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■which  the  (ituation,  figure,  and  fymmetry,  are  infenbly 
teformed.  Even  the  tranfparency  of  the  primary  foetus 
alone  conceals  many  things  which  the  colour  added  a 
little  after  does  not  generate,  but  renders  confpicuous 
to  the  eye.  And  it  fufficiently  appears  that  thofe  parts 
which  eminent  anatomifhs  have  fuppofed'  in  aftertimes 
to  be  generated,  and  to  be  added  to  the  primeval  ones, 
have  been  all  cotemporary  with  the  primeval  parts,  only 
fmall,  foft,  and  coiourlcfs. 

DCCCLXXXVI.  It  is  highly  probable,  that  for  a 
long  time  the  latent  embryo  neither  incrcafes  nor  is 
agitated,  except  by  a very  gentle  motion  of  the  humours, 
which  we  may  fuppofe  to  librate  from  the  heart  into  the 
neighboui  ing  arteries,  and  from  thefe  into  the  heart  of 
the  fcetus.  But  we  may  alfo  fuppofe,  that  the  ftimulus 
of  the  male  femen  excites  the  heart  of  the  foetus’  to 
greater  contraftions,  fo  that  it  infenfibly  evolves  the 
complicated  veflels  of  the  reft  of  the  body  by  the  im- 
pulfe  of  the  humours,  and  propagates  the  vital  mo- 
tion thrbugh  all  the  canals  of  the  little  body  of  the  ani- 
mal; that  it  is  more  quick  in  fome  parts,  and  more 
flow  in  others ; and  that  from  thence  it  happens  that 
fome  parts  of  the  body  of  the  animal  feem  to  be  pro- 
duced very  early,  and  others  to  fupervene  afterwards  ; 
and  laftly,  that  fome  do  not  ftiow  themfclves  until  a 
long  time  after  birth,  as  the  veficles  of  the  ovaries,  the 
veflels  of  the  male  tefticles,  the  teeth,  hairs  of  the  beard, 
and  horns  of  brute  animals.  In  all  animals,  heat 
aflifts  this  evolution;  in  the  more  Ample  ones,  whofe 
veflTels  are  few,  and  lefs  complicated  in  their  various 
origins,  it  is  the  foie  inftrument  of  bringing  it  to  per- 
fedion 

DCCCLXXXVI!. 

How  great  difficulties,  eifeordant  opinions,  and  innunterable 
conjedlures,  prevail  in  the  doctrine  concerning  animal  generation, 
no  perfon  can  be  ignorant,  who,  after  the  immortal  work  of  Haller, 
in  which  thelaurus  we  have  every  thing  mentioned  from  the  begin- 
ning of  fcience  down  to  our  times  concerning  the  theory  of  gene- 
ration, confulls  tbe  works  of  the  lateft  authors  of  reputation,  Need- 
ham, EuffoD,  Bonreius,  Wolf,  which,  we  have  good  reafon  to  ap- 
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DCCCLXXXVII.  Of  the  objedions  which  are  ufually 
brought,  fome  are  not  true ; fuch  as  the  fuppofition  of 
an  excrefcence  of  a different  ftru6lure  from  the  reft  of 
the  body ; others  feem  to  belong  to  caufes  depending  on 
fome  accident,  fuch  as  inoft  kinds  of  monfters;  fome  to 
the  increafe  of  fome  particular  parts,  occafioned  by  the 
powers  of  the  male  feed  ; fome  to  the  cellular  texture 
varioufly  relaxed,  as  it  feems  to  increafe  in  the  parts 
newly  produced,  or  to  be  occafioned  by  indurated  juices^ 
Although  it  is  not  eafy  to  explain  every  thing  mechani- 
cally, yet  we  ought  to  remember,  that  if  indeed  the 
new  animal  is  truly,  and  fhown  by  experience  to  be, 
prefent  in  the  egg,  thofe  difficulties  which  are  moved 
cannot  overturn  fuch  things  as  have  been  truly  de- 
monftrated,  although  perhaps  fome  things  may  remain, 
to  which,  in  fo  great  an  infancy  of  human  knowledge, 
we  cannot  yet  give  a full  anfwer. 

DCCCLXXXVIII.  When  the  humanovum  is  brought 
down  into  the  uterus,  we  become  more  fenfible  of  its 
change  of  fhape  after  the  interval  of  a few  days.  The 
ovum  itfelf  fends  out  every  where  foft  branchy  flocculi 

from 

prchend,  are  not  free  of  every  difBculty,  although  they  have  been 
partly  confirmed  by  the  labours  of  prior  authors,  and  partly  increafed 
by  new  reflet^ions  from  Fabricius,  Harvey,  Graaf,  Malphigius,  Valif- 
ner,  &c.  Nature  (hows  great  regularity  in  the  produiflion  of  ani- 
mals and  vegetables,  though  all  are  not  generated  in  one  and  the 
fame  way  : all  plants  do  not -originate  from  feeds,  nor  animals  front 
eggs ; but  in  any  kingdom  of  natural  bodies,  fome  are  produced  in 
the  inoft  fimple  way,  without  the  necelfity  of  both  fexes,  and  front 
a particle,  refembling  a whole  individual,  arifes  a new  individual : 
but  others  are  produced  by  means  of  proper  organs,  and  by  new 
generation.  The  excellent  obfervations  of  Necker,  Munchus,  Koel- 
rute,  Helwig,  Mont,  Cort,  about  mufiirooms,  mofles,  and  other 
cryptogamic  plants  fo  called  ; Ellis’s,  Burner’s,  Bochadfch’s,  Pal- 
las’s, and  Diequemare’s  obfervations  about  corals  and  other  fea 
bodies ; De  Geer,  Bonnetus,  Schroetes,  Goetz,  and  Sinebier,  a- 
bout  feveral  animals  ; Spallanzani,  Muller,  Sauffure,  Terechofsky, 
and  our  own  experiments,  upon  animalcula ; Trembley,  Roefel, 
Reaumur,  Schaffer,  about  polypi ; and  likewife  Spallanzani,  Shaef- 
fer,  Watel,  and  Murray,  upon  (hellsand  fnails;  and  Spallanzani’s, and 
my  own  trials,  uponlizards;  allthefe  I fay,  have  convinced  me,  that  our 
whole  knowledge  of  generation  confifts  merely  of  phenomena,  upon 
whichit  has  as  yet  been  impoffible  to  raife  a true  and  infallible  fyftem. 
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from  the  fuperficies  of  its  membrane  hitherto  fmooth, 
which  adhere  to  and  inofculate  with  the  exhaling  and 
reforbing  flocculi  of  the  uterus  (DCCCXLIII.)  this 
adhefion  happens  every  where  in  the  uterus ; but  chief- 
ly in  that  thick  part  which  is  interpofed  between  the 
tubes,  and  is  called  the  fundus  uteri.  Thus  the  thin  fe- 
rous  humour  of  the  uterus,  proceeding  from  its  arterial 
villi,  is  received  into  the  flender  venous  veffels  of  the 
ovum,  and  nourifhes  it  together  with  the  foetus.  But 
before  this  adhefion,  it  is  either  nouriflied  by  the  mat- 
ter it  already  contains,  or  elfe  by  fuch  juices  as  it  abforbs 
from  the  furrounding  humours,  if  indeed  there  is  any 
time  when  it  docs  not  adhere. 

DCCCLXXXIX.  At  this  time,  in  the  ovum,  there  is 
a great  proportion  of  a limpid  watery  liquor,  which,  like 
the  white  of  an  egg,  hardens  by  the  heat  of  fire,  or  a 
mixture  with  alcohol ; and  now  the  foetus,  for  a long 
time  invifible,  as  I have  never  obferved  it  before  the 
17th  day,  makes  its  appearance  at  firll  a fliapelefs  mafs, 
confining  of  mere  mucus,  arid  as  yet  feemingly  of  a cy- 
lindrical fhape.  When  fome  diftindion  of  parts  is  next 
to  be  feen,  it  has  a very  great  head,  a fmall  flender  bo- 
dy, no  limbs,  fixed  by  a very  broad  flat  navel  to  the.ob- 
tufe  end  of  the  ovum. 

DCCCXC.  From  henceforward  the  foetus  continual- 
ly increates  as  well  as  the  ovum,  but  in  an  unequal  pro- 
portion : for  while  the  arterial  ferum  is  conveyed  by 
more  open  paffages  into  the  fmaller  velfels  of  the  ovum, 
the  foetus  iifelf  grows  the  fafteft  ; becaufe  now  the 
grcatefl;  part  of  its  nourifhment  feems  to  pafs  through 
the  very  large  umbilical  vein.  At  the  fame  time  the 
ovum  itfelf  alfo  grows,  but  lefs  in  proportion  ; and  the 
waters,  which  it  includes,  gradually  diminifii  from  their 
firfl:  proportion,  in  refped  of  the  bulk  of  the  foetus. 
The  fleecy  produdions  of  the  velfels  from  the  ovum  are 
gradually  fpread  over  with  a continued  membrane,  and 
only  thofe  which  fprout  out  from  the  obtufe  end  of  the 
ovum  take  root,  or  increafe  fo  as  to  form  a round  cir- 
cumfcribed  placenta  or  cake. 


Dcccxcr. 
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DCCCXCI.  Such  is  the  appearance  of  the  ovum,  as 
we  have  here  defcribed  it,  commonly  in  the  fecond 
month  ; from  which  time  it  changes  only  by  increafing 
in  bulk.  That  part  of  the  ovum  next  the  fundus  uteri  is 
commonly  uppermcft,  making  about  a third  of  its  whole 
furface,  in  form  of  a flat  round  di(h  or  plate;  fucculent, 
fibrous,  full  of  protuberances,  but  throughout  perfedly 
vafcular  ; changing  into  other  tubercles  of  the  fame 
kind,  for  the  moft  part  accurately,  and  often  infeparably, 
connected  with  the  uppermoft  part  of  the  uterus,  re- 
markable for  its  large  veflfels,  of  a thin  cellular  texture, 
collefting  the  veflfels  every  where,  but  chiefly  in  the  cir- 
cumference of  the  greatefl  circle,  as  well  the  exhaling 
arteries  anfwering  to  fuch  as  come  from  the  uterus  into 
the  veins  of  the  placenta,  as  the  arteries  of  the  placenta 
opening  into  the  large  veins  of  the  uterus.  There,  in 
the  common  furface  of  the  uterus  and  placenta,  a com- 
munication is  made,  by  which  the  uterus  fends  to  the 
foetus,  firft  that  white  ferous  liquor  not  unlike  milk,  and 
laftly,  as  it  feems,  red  blood  itfelf.  This  communica- 
tion of  the  humours  feems  to  be  demonft rated  by  the  fup- 
prefiion  of  the  menfes  in  women  with  child,  whofe  blood 
muff  be  turned  into  another  channel ; from  the  iofs  of 
blood  which  follows  from  a feparation  of  the  placenta  in 
a mifcarriage  ; and  from  the  blood  of  the  foetus  being 
exhaufted  from  an  hemorrhagy  in  the  mother ; from 
hemorrhagies  that  enfue  from  the  navel-ftring,  fo  as  to 
kill  the  mother  when  the  placenta  has  been  left  adhering 
to  the  uterus ; and,  laftly,  from  the  paflfage  of  water^ 
quickfilver,  tallow,  or  wax,  injedfed  from  the  uterine 
arteries  of  the  mother  into  the  veflels  of  the  placenta, 
as  is  confirmed  by  the  moft  faithful  obfervations.  But 
that  it  is  blood  which  is  fent  into  the  foetus,  is  evinced 
by  the  magnitude  of  the  finufes  of  the  uterus  and  pla- 
centa ; the  diameter  of  the  ferpentine  arteries  of  the 
uterus ; the  hemorrhagy  that  follows,  even  when  the 
placenta  is  very  flightly  hurt ; but  efpecially  by  the  mo- 
tion of  the  blood,  which,  in  a foetus  deftitute  of  a heart, 
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could  only  be  given  to  the  humours  of  the  foetus  by  the 
blood  of  the  mother 

DCCCXCII. 

The  manner  in  which  the  foetus  is  nourifhed  after  conception, 
labours  under  a like  difficulty  with  the  origin  of  conception  itftlf. 
Of  the  two  moft  noted  conjedtures  which  ufually  explain  the  com- 
munication of  the  uterus  with  the  placenta,  reforption,  or  the  im- 
mediate anaftomofis  of  the  olood-vefTels,  the  laft  has  always  had  the 
mofi:  partifans.  I am  foiry  that  various  arguments,  fufficiently 
weighty,  prevent  me  from  fo  eafily  embracing  the  fame  fide  ; which, 
arguments  my  celebrated  pupils,  Balthafer  and  Moeller,  have  already 
mentioned,  and  which  fhall  now  be  partly  delivered  by  myfelf.  They 
may  be  conveniently  divided  into  two  clafles  ; the  firft  contains  the 
doubts  of  anaftomofis  ; the  laft,  the  arguments  tending  to  prove  it. 
In  the  firft  clafs  It  is  denied, 

1.  Becaufe  the  young  of  birds,  removed  at  a great  diftance  from 
their  mother,  fo  that  they  cannot  get  any  blood  from  her,  prepare 
true  blood  from  their  own  nouriftimcnt,  the  yolk  and  white. 

2.  Anaftomofis  between  veffcls  of  fo  great  magnitude  and  impor- 
tance, the  abftradlion  of  which  fo  large  a hemorrbagy  frequently  fol- 
lows, ought  not  to  be  formed  and  fupported  by  veflels  fo  very  fmall 
and  imperceptible  to  the  naked  eye,  but  by  larger  ones;  the  number 
of  which,  however,  in  the  natural  abftraftion  of  the  fecundines,  wc 
find  neither  in  the  uterus  nor  placenta  to  be  great. 

i 3.  As  often  as  I have  taken  the  egg  from  the  uterus  of  animala 
which  have  died  at  various  periods  of  pregnancy,  I always  found  in 
the  uterus  a liquor  refembling  milk,  rarely  blood. 

4.  By  the  moft  fuccefsful  injeftions,  made  with  all  due  care,  once 
into  the  uterus  of  a pregnant  woman  who  died  in  the  fevenlh  month  of 
geftation  of  a wound,  feveral  times  into  the  wombs  of  mares,  cows, 
goats,  rabbits,  dogs,  and  cats,  &c.  preparations  of  which  I poflefs, 
I never  could  convey  the  fmalleft  quantity  of  the  moft  fubtile  liquor 
into  the  uterus  from  the  veflels  of  the  cord,  nor  from  the  vefleis  of 
the  uterus  into  the  placenta  ; the  liquor  entered  only  the  cellular 
texture  of  the  fungous  chorion,  and  filled  it  with  irregular  particles. 

5.  I have  fometimes  filled  the  recent  fecundines  of  women,  and  fe- 
veral brutes,  that  have  come  away  fpontaneoufly  immediately  after 
birth  ; but  I never  faw  the  mercury  rufliing  forward,  as  wc  ftiould 
have  obferved  in  tlie  rupture  of  anaftomofing  veffels,  which  neverthe- 
lefs  penetrates  the  moft  fubtile  veflels. 

6.  I have  met  with  a few  dogs  juft  before  birth  killed  by  cutting 
through  the  carotids ; which  being  almoft  half  alive,  I have  filled 
through  the  uterine  veflels  with  a very  fubtile  liquor.  The  prepa- 
rations which  I poflefs  are  proofs  of  the  moft  happy  and  fuccefsful 
injeftion.  However,  I have  done  nothing  more  in  thefe  than  to 
pufli  the  fluid  and  coloured  matter  into  the  cells  of  the  fungous  cho- 
jriqa  ; but  there  are  not  the  ftnalleft  traces  of  its  entering  the  veflels 
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DCCCXCII.  The  remaining  part  of  the  ovum,  and 
likewife  the  I'urface  of  the  placenta,  are  covered  by  an 

external 

of  the  placenta.  As  to  the  other  fide  of  the  queflion,  the  arguments 
there  are  not  of  lefs  weight : for, 

t.  The  fuppreflion  of  the  menfes  in  pregnancy  cannot  fo  much 
prove  it,  fioce  (a)  feveral  animals  have  no  menfes  ; (i)  they  are  not 
fnpprelTed  in  all  women  ; (e)  the  mafs  of  menftrual  blood  fupprefled 
after  conception,  amounting  to  twelve,  fixteen,  or  even  twenty  ounces, 
can  in  no  ways  be  expended  upon  the  fmall  mafs  of  embryo  of  the 
firft  or  fecond  month,  which,  together  with  the  fecundines,  weighs 
fcarce  an  ounce. 

2.  Thofe  great  and  dangerous  hemorrhagies  which  happen  after 
the  abftraiffion  of  the  human  placenta,  excite  no  fmall  fufpicion  of 
an  immediate  anattomofis.  But  (a)  the  flow  of  blood  docs  not  happen 
in  all  with  the  fame  force  ; but  is  fometimes  feveral  pounds,  fome- 
times  a few  ounces  and  drachms : {b)  and  the  fame  flux  is.  the  more 
gentle  the  more  carefully  the  abftra6fion  has  been  performed,  and 
vice  verfa  ; and  in  very  profufe  fluxes  the  uterus  is,  for  the  mod  part, 
more  or  lefs  injured,  (r)  I have  feen  abortions  of  two  or  three  months 
attended  with  a very  fmall  profufion  ; and  I now  remember  five  in 
which  fcarce  an  ounce  was  loft,  (if)  In  the  birth  of  brutes,  fo  large 
effufions  never  happen,  or  do  not  laft  fo  long. 

3.  It  would  truly  be  a weighty  argument,  which  would  eafily  de^ 
termine  me  to  embrace  the  doftrine  of  anaftomofis,  if  1 could  recon- 
cile it  with  my  own  obfervations,  that  the  feetus  is  deprived  of  a great 
part  of  its  blood  if  the  mother  has  died  of  an  hemorrhagy.  But  I 
have  feen  (a)  a human  feetus  whofe  mother  had  died  in  the  feventh, 
month  of  geftation  of  a very  bloody  wound,  and  bad  fuflered  a great 
effufioD,  which  had  loft  no  blood  out  of  the  heart  nor  larger  veflels  ; 
nay,  not  even  in  the  placenta  itfcif  did  the  ftate  of  the  blood-veffels 
exhibit  any  mark  of  hemorrhagy.  (b)  Next,  I have  killed  pregnane 
dogs  and  cats,  juft  upon  the  time  of  birth,  by  cutting  the  carotids  ; 
I have  examined  the  uterus  of  cows  and  mares,  killed  by  means  of  a 
very  large  wound  of  the  heart,  without  finding  in  any  of  them  either 
the  ova  or  foetus  Ihowing  the  leaft  defetft  of  blood. 

4.  That  mothers  may  fuffer  fatal  hemorrhagies  from  cutting  and 
not  tying  the  cord,  neither  my  own  obfervations,  nor  thofe  of  Roe- 
derer,  will  allow  ; and  no  perfon  at  prefent  directs  niidwives  to  be- 
gin the  tying  of  the  cord  towards  the  placenta. 

5.  The  venous  finufes,  fo  called,  in  the  uterus,  except  the  cellular 
ftihftance  of  the  fungous  chorion,  feem  to  afford  no  proof.  I have 
obferved  fuch  finufes,  fo  called,  in  the  uterus,  if  a very  great  part  of 
the  fpongy  chorion  has  cohered  to  the  uterus.  I have  perceived 
them  on  the  placenta,  if  it  had  adhered  to  it.  The  blood  detained 
here  does  not  abfolutely  demonftratc  the  continuation  of  veffels ; it 
only  fliows,  that  a certain  ftore  is  prepared,  from  which  the  abfor- 
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external  villous  and  fleecy  membrane,  fall  of  pores  and 
fmall  veflTels,  of  a reticular  fabric,  eaffly  lacerable,  fo  as 
to  refemble  a fine  placenta,  and  is  called  the  chorion.  But 
even  this  is  connected  to  the  flocculent  furface  of  the 
uterus,  which  is  very  like  to  itfelf,  but  fofter,  by  veflTels 
fmaller  than  thofe  of  the  placenta,  but  manifeftly  inof- 
culated  from  the  chorion  into  the  veflels  of  the  uterus. 

DCCCXCIll.  Under  the  chorion  lies  a continuous, 
white,  opaque,  and  firm  membrane,  not  \’afcular,  which 
does  not  cover  the  part  of  the  placenta  turned  towards 
the  uterus,  but  is  concave,  and  turned  to  the  foetus.  It 
coheres  by  a cellular  texture  both  to  the  chorion  and 
amnios.  The  moft  fimple  name  we  can  give  it,  is  the 
middle  membrane 

DCCCXCIV.  The  innermofl  coat  of  the  foetus,  which 
is^  called  amnios.,  is  a watery  pellucid  membrane,  very 
rarely  fpread  with  any  confpicuous  veflels,  which  yet  I 
have  obferved  in  an  human  fubjeft;  extremely  fmooth, 
and  in  all  parts  alike  ; alfo  extended  under  the  placenta 
with  the  former,  the  furface  of  which  is  every  way  in 
contaft  with  the  waters.  If  there  are  more  foetufes  than 
one,  either  in  man  or  beaft,  each  of  them  has  their  pro- 
per amnios. 

DCCCXCV. 

bent  veffels  of  the  placenta  may  receive  their  nourifhing  matter, which 
contains  a mixture  of  the  blood  itfelf  tranfinitted  through  the  increa- 
fing  veins,  whofe  refiduum  is  reabforbed  by  the  veins  of  the  uterus, 
and  at  length  mixed  with  the  blood.  Does  not  the  like  happen  in 
other  fpongy  parts  ? 

6.  As  to  examples  of  foetufes  wanting  the  heart,  whofe  circulation 
therefore  fliculd  have  depended  upon  the  mother  alone,  although  I 
am  not  fo  certain  of  the  truth  of  them,  I could  oppofe  as  many  other 
obfervations  of  a fimilar  monftrous  mechanifm  in  birds. 

There  are  three  real  tunics  of  the  human  ovum,  any  of  which 
may  be  feparated  into  new  lamella.  The  outermoft,  which  fhould 
be  called  the  fungous  or  fpongy  chorion,  is  alrooft  the  fame  fnbilance 
with  the  acetabula  in  the  fecundiues  of  brutes,  that  part,  to  wit, 
proper  partly  to  the  uterus,  partly  to  the  placenta,  which  has  been 
excellently  deferibed  by  Cooper  and  Sandifort ; but  moft  elegantly 
delineated  by  the  famous  Dr  Hunter.  The  middle  one  may  be  cal- 
led Ixvt  chorittw,  and  the  iimermotl  one  is  known  by  the  name  of 
amnium. 
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DCCCXCV  The  nourifhment  of  the  foetus,  from  the 
beginning  to  the  end  of  the  conception,  is  without  doubt 
conveyed  to  it  through  the  umbilical  vein.  This  ga- 
thers its  roots  from  the  exhaling  veflels  of  the  uterus 
(DCCCLIV.),  and  it  has  manifeft  communications  by 
fome  roots  with  the  umbilical  artery,  from  whence  it  in 
part  rifes,  and,  meeting  together  in  a large  trunk,  is 
twilled  in  a circular  manner  through  a number  of  folds 
to  a fufficient  length,  that  may  allow  of  a free  motion  ; 
and  in  this  courfe  it  is  funounded  with  a cellular  fub- 
ftance  full  of  mucus,  dillinguilhed  by  three  partitions, 
and  the  membrane  which  is  continued  to  the  amnios, 
but  known  by  the  name  of  the  umbilical  rope ; and  after 
forming  fome  protuberances,  it  enters  through  the  na- 
vel, in  an  arch  made  by  a parting  of  the  flein  and  ab- 
dominal mufcles,  and  goes  on  through  a proper  finus 
of  the  liver  (DCXCIh),  into  which  the  fmaller  portion 
of  the  blood  that  it  conveys  is  poured  through  the  flea- 
der  dudlus  venofus  into  the  vena  cava  feated  in  the  po- 
fterior  folfa  of  the  liver  : but  the  greater  part  of  its 
blood  goes  through  the  large  hepatic  branches,  which 
conllantly  arife  from  its  fulcus,  and  remain  even  in  the 
adult  (DCXCV.) ; but  it  goes  thence  to  the  heart  by 
the  continuous  branches  of  the  vena  cava  (DCXCVIi.) 
The  fmus  or  left  branch  of  the  vena  portarum  itfelf  is  a 
part  of  the  umbilical  vein,  and  its  branches  bring  the 
blood  from  the  placenta  to  the  cava,  while  the  right 
branch  alone  carries  the  mefenteric  and  fplenic  blood 
through  the  liver. 

DCCCXCVI.  But  this  is  not  all  the  ufe  of  the  pla- 
centa ; for  the  foetus  fends  great  part  of  its  blood  again 
into  the  fubftance  thereof,  by  two  large  umbilical  arte- 
ries,\;h\ch.  are  continued  on  in  the  diredion  of  the  aor- 
ta; and  after  giving  fome  flender  twigs  to  the  femorals, 
with  (fill  fmaller  arteries  into  the  pelvis,  they  afeend  re- 
lledcd  back  with  the  bladder  on  each  fide  of  it,  fur- 
rounded  with  the  cellular  plate  of  the  periionaeum,  with 
fome  fibres  fpreading  to  them  from  the  bladder  and 
urachus,  in  which  manner  they  proceed  on  the  cutfide 
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of  the  peritonasum  into  the  cord  at  the  navel,  in  which 
pafling  alternately  in  a ftraight  and  contorted  courfe, 
they  form  various  twiftings  or  windings,  fomewhat 
fharper  than  thofe  of  the  vein  which  they  play  around  ; 
in  which  manner  they  at  lad;  arrive  at  the  placenta, 
whofe  fubftance  is  entirely  made  up  of  their  branches, 
in  conjunflion  with  thofe  of  their  correfponding  veins, 
and  a flippery  cellular  fubftance  following  both  veffels ; 
fo  that  the  kernels  themfelvcs,  that  are  confpicuous  in 
the  placenta,  are  convolutions  of  thofe  veflels.  By 
thefe  branches  the  blood  feems  to  pafs  out  through  the 
minute  arteries  of  the  placenta  into  the  bibulous  veins 
of  the  maternal  uterus,  that  after  undergoing  the  aftion 
of  the  lungs  by  the  mother’s  refpiration,  it  may  return 
again  in  an  improved  ftate  to  the^foetus : for  what  other 
reafon  can  be  afligned  for  fuch  large  arteries,  which 
carry  off  above  a third  part  of  the  blood  of  the  foetus? 

DCCCXCVII.  But  it  will  perhaps  be  demanded. 
Whether  the  foetus  is  not  nouriftied  by  the  mouth  like- 
wife  ? Whether  it  does  not  drink  of  the  lymphatio  li- 
quor contained  in  the  cavity  of  the  amnios,  which  is  co- 
agulable,  unlefs  putrefied,  and  in  the  middle  of  which 
the  foetus  fwims,  and  whofe  origin  is  not  fufficiently 
known  ? Whether  this  opinion  is  not  in  fome  meafurc 
confirmed  by  the  open  mouth  of  the  foetus,  and  the  ana- 
logy of  chickens,  which  are  under  a neceflity  of  being 
nourifhed  from  the  contents  of  the  egg  only  ? to  which 
add  the  abfence  of  a navel-ftring  in  fome  foetufes  ; the 
quantity  of  meconium  filling  the  large,  and  part  of  the 
fmall,  inteftines  ; the  fimilitude  of  the  liquor  found  in 
the  cavity  of  the  ftomach  to  that  which  fills  the  amnios ; 
the  proportionable  decreafe  of  the  liquor  amnii,  as  the 
foetus  enlarges  ; the  glutinous  threads  which  arc  found 
continued  from  the  amnios,  through  the  mouth  and  gu- 
la,  into  the  ftomach  of  the  foetus ; the  true  feces 
found  in  the  ftomach  of  the  foetus  of  quadrupeds  ; the 
open  mouth  of  the  foetus,  which  we  have  certainly  ob- 
ferved ; the  gaping  of  a chicken  fw'imming  in  this  li- 
quor, and  its  attempts  as  it  were*  to  drink  it  up  ? Again, 

4 what 


Ch.XXXL  conception,  21^ 

what  are  the  fountains  or  fprings  from  whence  this 
lymph  of  the  amnios  flows  ? whether  it  tranfudcs  thro” 
the  imrifible  veflTels  of  the  amnios,  or  through  certain 
pores  from  the  fucculent  chorion,  which  is  itfeif  fupplied 
from  the  uterus?  It  mud  be  confeffed,  that  thefe  in- 
quiries labour  under  obfcurities  on  all  fides ; notwith- 
ftanding  which,  there  feems  more  probability  for  them 
than  otherwife,  fince  the  liquor  is  of  a nutritious  kind, 
at  lead  in  the  fird  beginnings  of  the  foetus,  and  derived 
from  the  uterus. 

DCCCXCVIII.  All  the  excremental  feces,  which  are 
coilefted  in  the  foetus  during  the  whole  time  of  its  refi- 
dence  in  the  womb,  amount  to  no  great  quantity,  as 
they  arc  the  remains  of  fuch  thin  nutritious  juices,  per- 
colated through  the  fmalled  veflTels  of  the  uterus.  I fre- 
quently obferve,  that  the  bladder  is  almod  empty  in  the 
foetus.  However,  there  is  generally  fome  quantity  of 
urine,  colledled  in  a very  long  conical  bladder.  But 
in  the  cavity  of  the  intedines,  there  is  collefted  together 
a large  quantity  of  a dark  green  pulp,  which  may  pof- 
fibly  be  the  remains  of  the  exhaling  jinces like  the 
feculent  remains,  which  are  fometirnes  left  in  the  other 
cavities  of  the  body  that  are  filled  with  exhaling  juices, 
and  fuch  as  I have  fometirnes  obfer'ved  even  in  the  va- 
ginal coat  of  the  tedicle. 

DCCCXCIX.  It  may  then  be  demanded,  whether 
there  is  any  allantois  ? fince  it  is  certain  that  there  paf- 
fes  out  from  the  top  of  the  bladder  a duft  called  the  ura^ 
chus,  which  is  a tender  canal,  fird  broad,  covered  by 
the  longitudinal  fibres  of  the  bladder  as  with  acapfule; 
and  afterwards,  when  thofe  fibres  have  departed  front 
each  other,  it  is  continued  thin,  but  hollow,  for  a con- 
fiderable  way  over  the  umbilical  cord,  yet  fo  that  it 
vaniflics  in  thexord  itfeif.  Whether  this,  although  it 
be  not  yet  evident  in  the  human' fpecies,  is  not  con- 
firmed by  the  analogy  of  brute  animals,  which  have 
■VoL.Ih  P both 

The  greateft  part  of  th"^  meconium  unqiiedionably  arifes  from 
the  bile,  which  is  very  plentifully  fecrettd  by  the  foetus,  lliv;  mag-’ 
tntude  of  the  liver  being  fo  greats 
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both  an  urachus  and  an  allantois  ? But  as  for  any  pro- 
per receptacle  continuous  with  the  hollow  urachus,  it 
either  has  not  yet  been  obfervcd  with  fufficicnt  certain- 
ty, or  elfe  the  experiment  has  not  been  ofteu  enough 
repeated,  to  render  the  opinion  general  in  the  human 
fpecies ; and  thofe  eminent  anatomifts  who  have  obfer- 
ved  a fourth  kind  of  veflel  ta  be  continued  along  the 
umbilical  rope  into  its  proper  veficle,  will  not  allow  that 
veffel  to  be  called  the  urachus,  and  very  lately  have  re- 
ferred it  to  the  omphalo-mefenteric  genus  ***’ ; and  in  the 
human  foetus,  the  urine  is  feparated  in  a very  fmall 
quantity ; but  it  perhaps  may  be  no  improbable  con- 
jedure,  that  fome  portion  of  the  urine  is  conveyed  to  a 
certain  extent  into  the  funiculus  umbilkalis,  and  there 
is  transfufed  into  the  fpungy  cellular  fabric  that  fur- 
rounds  it;  and  therefore,  that,  of  all  animals,  man  has 
the  longell  umbilical  cord,  becaufe  he  alone  has  no  al- 
lantois. But  then  this  can  take  up  but  a fmall  fpace, 
terminating  in  the  funis,  and  hardly  ever  feems  to  reach 
as  far  as  the  placenta.  Sometimes,  even  in  an  adult 
perfon,  this  open  dud  has  brought  the  urine  to  the 
navel. 

DCCCC.  In  the  mean  time,  the  foetus  continues  to 
advance  in  growth  ; the  limbs  by  degrees  fprout  from 
the  trunk,  under  the  form  of  tubercles ; and  the  other 
outworks  of  the  human  fabricature  are  by  degrees  beau- 
tifully fmifhed,  and  added  to  the  reft;  in  a manner  not 
here  to  be  at  large  deferibed,  as  indeed  it  has  not  been 
as  yet  by  anatomifts  in  general ; of  which,  however, 
vve  muft  premife  forae  compendium. 

DCCCCI.  The  embryo  which  we  firft  obferved  in 

the 

Since  I firft  made  a drawinfj  in  my  anatomical  deferiptions  of 
the  embryo,  after  Albinos  and  Boshmer,  concerning  the  bladder  re- 
fembling  the  allantois,  which  Hunter  and  Sandifort  have  confirmed 
by  an  elegant  figure,  I have  twice  had  ao  opportunity  of  feeing  the 
fame  with  a fimilar  filament.  I filled  another  foetus  with  wax  ; and 
that  filament  which  might  impofe  upon  us  for  the  urachus  was  like- 
wife  filled  : the  artery  certainly  ran  from  the  vefTelsof  the  omentum 
to  the  cord,  and  was  diftributed  in  very  fmall  branches  through  the 
Cellular  texture  of  the  repe  and  upon  the  bladder. 
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the  uterus  of  the  mother  was  a gelatinous  matter,  ha- 
ving fcarce  any  proper  lhape,  and  of  which  one  part 
could  not  be  diflinguifhed  from  another.  There  was, 
however,  in  that  gluten  a heart,  which  was  the  caufe  of 
life  and  motion  ; there  were  veffels  which  generated  the 
humour  of  the  amnios  ; there  were  therefore  veffels  of 
the  umbilicus  and  yolk,  the  little  trunks  of  which,  be- 
ing received  from  the  foetus,  are  at  that  time  very  large, 
feeing  they  have  lately  begun  to  be  obferved.  There 
was  both  a head  and  fpinal  column,  both  parts  very 
large,  and  larger  in  proportion  to  the  reft  than  ever. 
There  were  likewife,  without  doubt,  ail  the  reft  of  the 
vifcera,  but  pellucid  and  of  a raucous  nature;  for 
which  reafon,  they  may  be  obferved  fome  days  fooner 
than  can  be  hoped  for  from  nature  alone,  if  you  render 
them  opaque. 

DCCCCII.  But  in  the  whole  foetus,  an  immenfe 
quantity  of  water  is  mixed  together  with  a very  little 
earth,  as  the  very  cellular  texture  furrounds  it  in  aftatc 
between  fluid  and  folid  ; feeing  large  drops  of  water  are 
interpofed  betwixt  the  remote  elements  of  the  folid 
parts. 

DCCCCIII.  In  birds  there  is  added  to  this  the  vivi- 
fying gluten  or  white  of  the  egg,  which  is  of  the  na- 
ture of  lymph  ; and  the  yolk,  which  is  of  an  oily  na- 
ture : in  man,  fomething  of  a milky  nature,  not  alto- 
gether unlike  the. yolk  of  an  egg,  and  the  coagulabie 
lymph.  That  the  blood  is  perfefted  from  the  fat  by  the 
proper  powers  of  the  foetus,  we  are  perfuaded  from  the 
example  of  birds.  From  it  are  infenhbly  prepared  all 
the  other  humours ; but  all  of  them  at  firft  mild,  void 
of  tafte,  colour  and  fmell,  and  of  a glutinous  nature. 
The  proper  nature  of  every  one  of  them  approaches  to 
that  of  ferum  ; but  fome  of  them  are  not  produced  till 
many  years  after  birth,  for  inftance  the  femen. 

DCCCCIV.  The  firm  parts,  even  in  a grown  per- 
fon,  make  much  the  fmalleft  portion  even  of  the  harder 
parts  of  the  human  body  ; in  the  foetus  they  differ  from 
the  fluids,  by  a fomewhat  greater  degree  of  cohefton  ; 
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as  yc't,  however,  they  are  like  a ’gluten,  at  firft  fluid, 
and  afterwards  more  confident.  In  thefe  the  fibres 
which  we  could  not  diflinguifh  in  the  primeval  embryo 
are  by  degrees  produced  j the  gluten,  as  it  would  feem, 
being  fhaken  berween  the  neighbouring  veffels,  part  of 
the  water  exprefTcd,  and  the  terrellrial  parts  attracting 
one  anotiier.  Tlicic  fibres  varioufly  comprehend  one 
another,  and  form  a cellular  texture,  even  in  difeafes, 
and  intercept  little  fpaces,  in  which  there  is  a kind  of 
humour,  hrom  this  cellular  fubffance  are  formed  the 
membranes  and  veffels,  and  almolt  the  whole  body. 

DCCCCV.  1 he  vcflels  are  the  oldeft  parts  of  the  bo- 
dy, and  are  prepared  in  the  firft  delineation  of  the  em- 
bryo. What  firft  appears  m an  egg  during  the  time  of 
incubation,  having  any  diltinct  form,  are  venous  circles: 
but  thefe  veins  fabricate  the  arteries,  by  which  they 
both  receive  their  juice,  and  the  motion  of  that  juice. 
Ihey  are  not  generated  mechanically  from  an  obftacle, 
as  the  arterial  blood  is  found  at  that  time.  At  firft  the 
trunks  of  the  veins  are  confpicuous,  afterwards  the 
branches  which  convey  the  humours  to  the  trunks.  If 
they  were  produced  from  the  arteries  refleefed,  the 
branches  would  firft  be  feen,  and  the  trunks  formed  in 
the  laft  place.  Neither  could  the  arterial  blood,  driven 
back  by  an  obftacle,  form  thofe  moft  beautiful  circles, 
and  bring  back  the  veftels  into  the  heart.  It  would  ra- 
ther fiow  irregularly  through  the  cellular  texture.  And 
the  primeval  heart  would  loon  lofe  its  life,  unlel's  as 
much  of  the  humours  returned  to  the  heart  as  was  fuf- 
ficient  to  keep  up  its  pulfations. 

DCCCCVI.  I'liere  are,  therefore,  in  the  primeval 
foetus,  fuch  as  we  ftrft  obferve  it,  fome  things  more 
perftef  and  confpicuous  ;■  others  involved,  invifible,  and 
very  fmall.  ihe  heart  is  the  moft  perfedl  j it  is  the 
only  moveable  and  irritable  part ; although  it  is  in  many 
refpefts  different  fiom  what  it  is  in  an  adult  perion. 
The  brain  is  large  and  fluid  ; the  veffels  formed  which 
appear  in  the  back  next  to  the  heart.  The  viicera, 
mufdes,  nerves,  and  limbs,  are  not  yet  to  be  icen; 
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the  boiMcs  themfelves  are  prefent,  o[  which  the  firfl  ap- 
pearance is  a mucus,  as  are  the  veficis  ofche  reft  of  the 
body.  The  other  portion  is  that  of  the  abdomen,  the 
umbilical  capfule  of  which  is  an  immcnfe  hernia. 

DCCCCVll.  To  this  embryo  is  fuperadded  motion, 
in  man  almoft  of  the  heart  alone  ; as  alfo  in  birds,  wiiofe 
formation  does  not  take  place  without  heat  rather 
greater  than  that  of  the  human  body  : yet,  without  the 
heart,  heat  deftroys,  inftead  of  forming  the  foetus.  It 
is  the  largeft  in  proportion  to  the  reft  in  thefe  begin- 
nings ; afterwards  its  proportion  to  the  other  parts  of 
the  body  grows  gradually  lefs  and  lefs.  Its  pulfations 
are  alfo  at  this  time  the  raoft  frequent,  and  in  the  fofteft: 
foetus  the  moft  powerful  for  impelling  the  humours,  and 
-diftending  and  producing  the  vefl'cls. 

DCCCCVIil.  To  the  force  of  the  heart  is  oppofed 
what  is  of  fervice  however  in  forming  the  foetus,  rtamely, 
the  vifcidity  of  the  vital  humours  which  coUeft  the  earthy 
dements.  There  is  therefore  in  the  embryo  both  an 
impelling  force,  which  increafes  the  parts  longitudinal- 
ly ; and  a refifting  force,  which  moderates  the  increafe, 
and  increafes  the  lateral  preffure,  and  thus  the  diften- 
tion.  By  the  force  of  the  heart  all  the  arteries,  but  for 
eafinefs  of  expreflion  we  fltall  fay  only  one  artery,  which 
reprefents  all  the  reft,  with  all  its  furrounding  cellular 
texture,  is  lengthened  out ; its  folds  are  ftretched  out, 
and  the  fame  artery  is  dilated.  And  the  blood  by  its 
lateral  preffure  makes  an  effort  againft  the  almoft  blind 
branches  of  the  arteries,  fills  and  evolves  them,  and  fets 
them  off  at  more  obtufe  angles ; thus  are  produced  fpa- 
ces  which  make  very  little  refiftance,  in  which  the  glu- 
ten is  depofited.  In  the  very  fubftance  of  the  artery  it- 
felf,  while  it  is  every  where  dilated,  between  its  imagi- 
nable folid  threads  are  prepared  little  reticulated  fpaces 
like  a ftretched-out  net,  which  are  equally  fit  for  recei- 
ving humours.  The  largeft  of  thefe  are  formed  round 
the  heart  and  in  the  head,  whither  the  impulfe  of  the 
heart  drives  the  humours  in  a ftraight  direction,  and  in 
the  placenta : the  lelfer  ones  are  in  the  inferior  part  of 
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the  body,  from  which  the  umbilical  arteries  fubtrad  the 
greateft  part  of  the  blood. 

DCCCCIX.  The  foetus  increafes  very  quickly,  as  is 
molt  evident  in  the  example  of  a chicken,  whofe  length 
the  twenty-fecond  day  is  to  its  length  the  firft  day  at 
lead  as  1,000,000  to  1 ; and  the  whole  increafe  of  bulk 
in  the  bird  during  the  remainder  of  its  life  does  not  ex- 
ceed the  fifth  part  of  the  increafe  of  the  egg  the  firft 
day.  For  the  foetus  has  a larger  and  more  irritable 
heart,  velfels  larger  in  proportion,  and  likewife  more 
numerous  and  relaxed,  and  the  folid  parts  are  mucous 
and  diftenfible.  The  bread  is  later  of  coming  to  per- 
feclion,  furrounded  with  membranes  fo  foft,  that  they 
cannot  be  feen. 

DCCCCX.  The  embryo  does  not  only  increafe  in 
bulk,  but  is  fo  remarkably  altered  in  ihape,  that  it  comes 
forth  into  the  light  totally  diffimilar  from  any  thing  that 
could  be  obferved  in  it  at  its  firft  formation.  And  firft 
it  is  probable,  that  the  articulations  of  the  limbs  arc 
produced  from  the  elongated  arteries,  that  they  are  la- 
terally knit  together  by  a certain  gluten,  feparately  e- 
volved,  and  at  firft  that  they  fprout  out  very  fliort,  but 
afterwards  increafe  by  infenfible  degrees,  and  appear 
divided  into  diftincl  articulations,  as  the  wings  of  a 
bat  are  formed  from  an  open  vafcular  net-work.  Thus 
likewife  the  right  ventricle  of  the  heart  is  expanded  by 
the  blood  coming  to  it  in  greater  quantity  ; and,  being 
increafed  by  degrees,  equals  the  left. 

DCCCCXI.  On  the  other  hand,  the  cellular  texture, 
from  its  glutinous  aqueous  nature,  by  which  earthy  par- 
ticles are  continually  brought  to  it,  becomes  infenfibly 
harder ; by  a gentle  attradion  contracts  its  parts,  which 
were  before  (liaighr,  into  various  flexures ; and  ties 
the  auricles  to  the  heart,  from  which  they  were  as  yet 
at  a diftance.  So  the  mufcles  draw  out  procefles  from 
the  bones  by  their  continual  pulling,  and  open  fmall 
cavities  into  large  cells : the  fame  likewife  incurvate  the 
bones,  and  varioufly  figure  them. 

DCCCCXII.  Frelfure  can  do  a great  deal : to  it  we 

mult 


Ch.xxxl  conception;  223 

muft  attribute  the  defcent  of  the  tefticles  into  the  fcro- 
tum,  after  the  irritable  force  of  the  abdominal  mufcles 
has  taken  place  : to  this  alfo  we  muft  afcribe  the  repul- 
lion  of  the  heart  into  the  breaft,  when  the  integuments 
of  the  breaft  are  larger:  to  it  we  are  to  afcribe  the  length 
of  the  breaft  and  the  ftiortnefs  of  the  abdomen,  and  the 
fmaller  fize  of  the  vifcera  of  the  latter  ; becaufe  the  air 
received  into  the  lungs  dilates  the  cavity  of  the  thorax. 
But  even  the  bones  are  varioufly  hollowed  out  by  the 
preflure  of  the  mufcles,  blood-veflels,  and  even  of  the 
very  foft  brain  itfelf ; and  by  the  fame  means  flefh  is 
changed  into  a tendinous  fubftance. 

DCCCCXllI.  The  power  of  derivation  brings  the 
blood  into  the  pelvis  and  lower  extremities  from  the 
clofed  umbilical  arteries : the  fame,  when  the  foramen 
ovale  is  contraded  by  the  auricles  drawn  towards  the 
heart,  evolves  the  right  ventricle  of  the  heart : when  the 
veflels  of  the  yolk  have  taken  up  the  whole  length  of 
the  egg,  and  can  receive  no  farther  elongation,  it  di- 
lates the  umbilical  arteries  of  the  chick,  and  produces  a 
new  membrane  with  incredible  celerity.  On  the  other 
hand,  but  by  the  fame  power,  after  the  blood  has  got 
an  eafy  paffage  through  fome  veffels  of  any  part,  the 
other  parts  which  do  not  afford  a like  eafy  paffage  in- 
creafe  the  lefs.  The  head  grows  lefs  after  the  lower 
limbs  have  begun  to  increafe  in  bulk. 

DCCCCXIV.  A membrane  may  be  formed  from  a 
humour  of  which  the  thinned  part  is  exhaled,  as  we 
have  an  example  in  the  epidermis  ; from  the  fame  may 
be  formed  a cartilage  as  happens  in  the  bones,  or  even 
a bone  itfelf,  or  fomething  of  a ftony  nature,  which  is 
very  frequent  in  the  tefticles  of  aquatic  animals.  The 
bones  at  firft  are  foft,  and  of  a mucous  nature ; then 
they  become  of  the  confidence  of  jelly  ; this  afterwards 
becomes, a cartilage;  without  any  change  made  on  the 
parts,  as  far  as  can  be  obferved. 

DCCCCXV.  A cartilage,  however,  is  not  afterwards 
fecretly  changed  into  a bone.  That  never  happens, 
unlefs  lines  and  furrows  have  at  firft  run  ajong  the  caf- 
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tilage  : nay,  the  red  blood  has  made  a paffagc  to  itfelf 
through  the  veffcls  of  the  bones  ; but  thefe  veflels  ma- 
nifeftly  come  from  the  nutritious  trunks  in  the  interior 
parts  of  the  bone,  and  ftrike  as  it  were  in  right  lines  on 
the  cartilaginous  extremity  of  the  body  of  the  bone, 
which  they  remove  farther  and  farther  from  its  middle. 
Hound  thefe  veffels  is  formed  a cellular  texture  and  la- 
minae, which  feem  to  prefs  the  veffels  themfelves  towards 
the  medullary  tube.  Laftly,  in  the  epiphyfis,  w’hich 
both  remains  much  longer  cartilaginous,  and  denies  en- 
trance to  the  blood,  the  red  veflels  penetrate  through 
the  crufl;  which  covers  the  extremity,  as  well  as  the  o- 
thers  which  come  from  the  exterior  veffels  of  the  limbs. 
Thus  alfo  in  the  epiphyfis  is  produced  a red  nucleus  of 
a vafcular  texture,  wiiich,  being  gradually  increafed  by 
veffels  fent  out  from  its  furface,  changes  the  reft  of  the 
cartilage  into  a bony  nature. 

DCCCCXVI.  In  thefe  long  bones  it  feems  evident, 
that  the  increafe  is  owing  to  the  arteries  elongated  by 
the  force  of  the  heart,  and  gradually  extended  to  the 
extremities  of  the  bones;  but  that  the  hardnefs  is  owing 
to  grofs  particles  at  1 all;  depofited  in  the  cartilage  when 
its  veffels  admit  the  red  blood.  But  even  a bony  callus 
never  becomes  found  till  the  newly  formed  red  veffcls 
have  penetrated  Its  fubflance. 

DCCCXVII.  The  flat  bones  originate  from  foraething 
of  a membranaceous  nature.  Over  this  the  fibres  fpread 
themfelves,  at  firfl;  in  a loofe  net-  work,  but  afterwards 
they  become  more  denfe,  having  the  membrane  for 
their  bafis  ; the  pores  and  clefts  between  thefe  fibres 
being  gradually  contracted  and  filled  with  a bony  juice, 
at  laff  perfeft  the  nature  of  the  bones. 

DCCCCXVIil.  That  a heavy  bony  juice,  confifting 
of  groffer  particles,  is  depofited  between  the  primeval 
fibres,  is  proved  by  the  phenomena  of  the  growing  cal- 
lus, >vhich  exfudes  in  fmall  drops,  not  from  the  perio- 
fieum,  but  from  the  inmolt  fubflance  of  the  bone,  and 
is  hardened  by  degrees.  But  even  a chymical  analyfis 
extrads  that  gluten  from  the  bones  3 and  in  an  anchy- 
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lofis  it  appears  poured  round  the  joint  in  a fluids 
and  manifeftly  fills  up  the  chinks  of  the  bones  and  in- 
tervals of  the  futures.  It  contains  grofs  earthy  particles, 
which  have  been  difcovered  by  various  experiments ; 
and  the  juice  of  madder  which  adheres  to  it,  manifeftly 
diftinguilhes  it  by  its  colour. 

DCCCCXIX.  The  periofteum  covers  the  bones,  as 
a membrane  does  any  of  the  vifcera ; and  from  it  cel- 
lular produiftions  follow  the  interior  veffels  of  the  bones : 
but,  in  the  periofteum,  there  are  neither  ftraight  fibres, 
nor  an  appearance  of  alveoli  or  laminae,  nor  red  veffels, 
while  the  bone  grows  hard  in  the  egg ; nor  does  the 
periofteum  at  all  adhere  to  the  bone,  except  in  the  epi- 
phyfis,  when  it  has  affumed  a bony  nature  in  the  mid- 
dle ; and  it  is.  thinneft  when  the  bone  is  in  a cartilagi- 
nous ftate,  but  every  w'here  complete.  In  the  flat 
bones  it  every  where  affords  a bafis  for  the  bony 
fibres. 

DCCCCXX.  Therefore  the  head  is  large,  every  where 
membranaceous,  in  a few  places  cartilaginous  on  thefe 
firft  days  of  geftation,  with  a mouth  deeply  cut,  and 
long  jaws.  In  the  foetus  come  to  maturity,  there  are 
alfo  rudiments  of  the  teeth,  which  have  a great  deal  of 
membrane  as  an  appendage : the  brain,  at  firft  fluid, 
and  always  foft,  is  itfelf  very  large,  with  large  nerves : 
the  eyes  are  big,  and  the  pupil  fliut  by  a membrane : 
the  breaft  is  very  Ihort,  but  capable  of  extenfion,  on  ac- 
count of  a great  quantity  of  cartilage:  the  abdomen  is 
large,  furrounded  with  membranes,  with  a very  large 
liver  : the  bile  is  innocent  and  mucous  : the  inteftines 
are  at  laft  irritable,  and.  full  of  foft,  green,  excrement, 
when  the  foetus  has  now  arrived  at  its  ftate  of  maturity: 
the  kidneys  are  divided  into  lobes,  are  large,  and  have 
very  big  capfules : the  pelvis  is  very  fmall,  fo  that  the 
bladder,  ovaries,  and  tubes,  projeft  from  it ; the  ge- 
nital fyftem  is  denfe,  not  yet  evolved,  nor  preparing  its 
juices : all  the  glands  are  large,  particularly  the  con- 
globate ones,  and  full  of  a ferous  juice  : the  Ikin  is  at 
firft  pellucid,  then  gelatinous,  and  at  laft  covered  with 


226  CONCEPTION.  Ch.XXXI, 

a foft  cuticle  and  febaceous  ointment : the  fat  is  firft  ge- 
latinous, and  then  grumous : the  tendons  foft,  fuccu- 
lent,  and  not  yet  fhining. 

DCCCCXXI.  There  is  a great  difference  betwixt  the 
circulation  of  the  blood  in  the  foetus  and  in  the  adult : 
that  this  may  be  underftood,  it  is  neceffary  to  deferibe 
the  organs  by  which  it  is  performed.  The  firft  is  the 
thymus^  a foft  loofe  gland,  confifting  of  very  many  lobes, 
collected  into  two  large  upper  horns,  and  two  inferior 
fhorter  ones,  which  are  however  joined  together  by  a 
great  deal  of  long  and  lax  cellular  texture:  this  gland 
is  large  in  the  foetus,  and  occupies  a great  part  of  the 
bread; : it  is  feated  in  the  cavity  of  the  mediaftinum, 
and  part  of  the  neck  ; and  is  wholly  filled  in  its  very  in- 
Hioft  ftrufture  with  a white  ferous  liquor,  which  cannot 
be  difeovered  without  wounding  it.  This  gland,  in  an 
adult,  being  continually  Icffened  by  the  increafe  of  the 
lungs,  and  by  the  aorta  now  become  larger,  gradually 
difappears.  What  is  the  ufe  of  this  gland  or  its  liquid, 
we  are  altogether  ignorant ; but  even  all  the  other 
glands,  efpecially  the  conglobate  ones,  are  larger  in  the 
foetus  than  the  adult,  as  we  have  juft  now  obferved. 

DCCCCXXII.  The  cavity  of  the  bread  is  fhort  in 
the  foetus,  and  greatly  depreffed  by  the  enormous 
bulk  of  the  liver ; the  lungs  are  fmall  in  proportion  to 
the  heart,  and  fo  folid  as  to  fink  in  water,  if  they  are 
every  way  excluded  from  taking  the  atmofphere  into 
their  fpungy  fubftance,  in  making  the  experiment.  Since 
therefore  the  like  quantity  of  blood  (CCXC1I,CCXCVII.) 
which  paffes  the  lungs  by  refpiration  in  adults,  cannot 
be  tranfmitted  through  the  unaftive  lungs  of  the  foetus, 
who  has  no  refpiration,  there  are  other  ways  pre- 
pared in  the  foetus,  by  which  the  greater  part  of  the 
blood  can  pafs  diredly  into  the  aorta,  from  the  lower 
cava  and  umbilical  vein,  without  entering  the  lungs. 
In  the  primeval  foetus  there  is  no  right  ventricle  of  the 
heart ; and  therefore  there  is  fuch  a large  opening  of 
the  right  auricle  into  the  left,  that  all  the  blood  which 
comes  by  the  vena  cava  immediately  paffes  into,  the 

aorta. 
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aorta,  a very  fmall  quantity  excepted,  which  goes  to  the 
inconfiderable  and  inconfpicuous  lungs.  Afterwards 
in  the  foetus,  now  grown  bigger,  the  lungs  are  indeed 
larger,  and  the  paflage  from  the  right  part  of  the  auri- 
cle into  the  left  is  narrower,  feeing  the  auricular  canal 
is  now  taken  into  the  heart,  and  the  auricles  them- 
felves  are  become  much  fliorter.  But  yet  the  feptum 
betwixt  the  right  and  left  auricle,  conjoining  them  to- 
gether, is  perforated  with  a broad  oval  foramen ; 
through  which  the  blood  coming  from  the  abdomen, 
and  a little  direded  or  repelled  by  the  valvular  Tides  of 
the  right  auricle  (LXXXVIII.),  flows  in  a full  ftream 
into  the  cavity  of  the  left  auricle.  But  it  is  by  degrees 
that  the  membranes  of  each  Anus  depart  from  each 
other,  upward  and  backward,  above  the  oval  foramen 
into  the  pulmonary  fmus,  where  they  are  connefted  on 
each  fide  above,  by  feveral  orders  of  fibres,  which  be- 
low are  palmated  or  like  fingers.  To  as  to  clofe  up  at 
firfl;  ii  fmall  part,  and  afterwards  a greater  part,  of  this 
foramen,  fo  as  to  leave  only  a fmall  oval  portion  of  it 
at  liberty ; which  lies  free  betwixt  the  round  margin  of 
the  faid  oval  foramen  and  the  increafing  valve,  making 
in  the  mature  foetus  about  a fifteenth  part  of  the  area 
or  capacity  of  the  mouth  of  the  vena  cava. 

DCCCCXXllI.  That  the  blood  takes  this  courfe  in 
the  foetus,  and  that  it  does  not  on  the  contrary  flow 
from  the  finus  of  the  left  to  that  of  the  right  auricle,  is 
evident,  from  all  manner  of  experiments  and  obferva- 
tion  For,  firff,  the  column  of  blood  in  the  right 

. finus. 

Contrary  to  this  ancient  o])inion  of  Galen  and  Harvey,  which 
almoll  all  the  moderns,  except  Mery  and  Winflow,  have  adopted,  Mr 
Wolf  has  railed  great  doubts;  and,  as  he  goes  upon  diflVfiion,  has 
fiibUituded  an  ingenious  and  not  improbable  opinion.  When  he 
found  that  there  was  one  foramen  ovale  in  the  right  fide  formed  by 
Vieulfens’s  arch  and  Euftachius’s  valve,  and  another  in  the  left  fide 
formed  by  the  fame  arch  and  foramen  ovale,  thefe  finufes  in  this  way 
never  could  communicate.  He  therefore  found,  that  the  inferior  vena 
cava,  which  opened  both  into  the  right  finus  and  into  the  left,  and 
pouted  a part  of  its  blood  into  each  finus,  the  valve  of  the  foramen 
♦vale  being  difiefted,  was  interpofed  between  the  finufes,  the  left 

more 


228  CONCEPTION.  Ch.XXXI. 

fiftus,  is  of  all  the  largeft;  and,  as  it  is  the  returning 
one  from  the  whole  body,  cannot  be  exceeded  by  any 
other  : but  the  lett  auricle  has  lb  much  Id's  blood  ia 
proportion  than  that  of  the  right,  infomuch  as  part  of 
it  flows  throw  the  duct  or  canalis  arteriofus  into  the 
aorta,  whence  its  contents  will  be  much  lefs  than  that 
of  the  right  auricle  : moreover,  the  valve  of  the  oval 
foramen,  in  a mature  foetus,  is  fo  large,  and  placed  fo 
much  to  the  left  of  the  mufcular  arch  or  iftmus 
(DCCCCXXII  ),  that  when  it  is  impelled  by  the  blood 
from  the  left  fide,  the  valve,  like  a palate  or  fhutter, 
clofes  up  the  foramen;  but  being  impelled  from  the 
right  fide,  it  reidily  gives  way  fo  as  eafily  to  tranf- 
mit  either  blood  or  flatus,  but  it  will  retain  even  flatus 
itfelf  when  injeded  from  the  right,  nor  will  it  fufier  it 
to  pafs  back  again  to  the  right  fide. 

DCc.CCXXIV.  Moreover,  there  is  but  a fmall  por- 
tion of  the  fame  blood,  w-hich  firfl;  entered  the  right 
auricle  and  ventricle  of  the  heart,  that  takes  its  courfe 
through  the  lungs : for  the  pulmonary  artery,  being  in 
the  foetus  much  larger  than  the  aorta,  is  diredly  con- 
tinued into  the  dudus  arteriofus;  which  is  larger  than 
the  light  of  both  the  pulmonary  branches  together,  and 
greatly  larger  than  the  opening  of  the  foramen  ovale, 
and  enters  that  part  of  the  aorta  which  comes  firll  in 
conrad  with  the  Ipine,  under  its  left  fubclavian  branch: 
by  which  means  it  transfers  more  than  half  the  blood  to 
the  defcending  aorta,  wdiich  mufl;  otherwiie  have  palfed 
through  the  left  auricle  and  ventricle  into  the  afcendnig 
branches  of  the  aorta ; and  this  is  the  reafon  why  the 
aorta  in  the  foetus  is  fo  fmall  at  its  coming  out  from  the 
heart.  By  this  nicchanifm  an  overcharge  of  blood  is 
turned  off  from  the  lungs,  by  directing  a great  part  of 

that 

more  than  the  right,  which  he  obferved  in  heifers  fomewbat  more 
accurately  than  in  man.  That  portion  of  blood,  therefore,  which 
penetrates  through  the  orifice  of  the  inferior  vena  cava  into  the  right 
linus,  ttraightway  paifes  whth  the  blood  of  the  luperior  vena  cava 
into  the  right  ventricle:  But  that  portion  of  the  blood  which  runs 
through  the  orifice  of  the  inferior  vena  cava  into  the  left  finus,  with- 
out touching  the  lungs,  goes  into  the  left  ventricle  with  the  blood 
of  the  pulmonary  veins. 
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that  fluid  in  a ftraight  courfe  to  the  umbflical  arteries, 
and  the  powers  of  both  fides  of  the  heart  are  united  in 
propelling  the  blood. 

DCCCCXXV.  Thofe  who  have  aflerted  that  the 
fcetus  refpires  in  the  uterus,  having  made  very  few  ex- 
periments, have  neglected  that  moll  eafy  one  which  is 
made  by  water,  in  which  the  foe' us  will  fwim;  and 
likewife  by  the  lungs,  which  in  a foetus  are  conflantly 
heavy,  and  fink  in  water  : laftly,.  they  do  not  attend  to 
the  evident  fliortnefs  of  the  bread:,  and  fmallncfs  of  the 
lungs.  Whether  or  not  it  can  take  in  air  through  the 
vagina  of  the  mother,  is  very  difficult  to  be  determin- 
ed; and  I fufpefl  it  to  be  poffible  in  a certain  fitua- 
tion,  that  a well-grown  foetus,  which  is  not  too  much 
comprefled,  ma>  fomctimes  draw  in  air,  while  it  flicks 
by  a part  of  its  body,  between  the  parts  of  its  mother. 

DCCCCXXVI.  As  the  fcetus  grows  larger,  fo  the 
uterus  increafes  proportionably ; the  ferpentine  arteries 
of  which  it  is  compofed  being  extended  by  the  impelled 
blood,  and  flretched  into  a more  dired  courfe ; while 
the  veins  having  their  trunks  comprefled  by  the  great 
bulk  of  the  uterus,  and  being  unable  to  return  the 
blood,  fw^ell  out  into  immenfe  finufes ; and  laflly,  from 
the  menflrual  blood  retained  in  the  uterus,,  and  not  yet 
quite  fpent  on  the  foetus.  Thus  its  thicknefs  continues 
the  fame,  becaufe  the  greater  quantity  of  blood  and 
dilatation  of  the  arteries  and  veins  make  up  for  the  ex- 
tenuation of  its  folid  parts.  But  more  efpecially  the 
fundus,  or  upper  part  of  the  womb,  increafes  beyond 
the  refl  ; fo  that,  by  dilating  the  above,  tuoes,  thefl-  laft 
feem  thus  to  defeend  from  the  middle  of  the  uterus, 
which  now  by  degrees  goes  out  of  the  pelvis,  even  as 
high  as  the  colon  and  flomach  icfdf,  fo  as  to  compafs 
all  the  abdominal  vifera,  more  efpecidly  the  bladder 
and  redlum.  The  os  uteri  in  the  firfl  months  of  gefla- 
tion  is  drawn  upwards  with  the  uterus  itfclt,  and  re- 
cedes from  the  entrance  of  the  vagina  : after  the  third 
month,  however,  it  again  defeends,  and  ftretches  into 

the 
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the  vagina  The  fame  becoming  perpetually  Ihorter, 

projefts  upon  the  clofe  extremity  of  the  vagina  : it  is, 
however,  conftantly  tender  ; and,  from  that  cartilagin- 
ous hardnefs  which  is  obferved  in  the  virgin  womb,  is 
relaxed  into  a mucous  foftnefs.  It  is  never  perfectly 
clpfed  or  fhut  together,  but  only  (topped  up  and  de- 
fended from  the  air  by  thick  mucus  from  the  fmufes, 
and  perhaps  from  the  veficles  which  are  feated  in  the 
cervix  uteri.  Moreover,  the  cervix  or  neck  of  the 
womb  itfelf,  which  has  long  remained  unchanged  du- 
ring the  la(t  months  of  geftation  becomes  likewife  (hort, 
and  forms  a broad  flat  opening,  of  no  length ; which, 
towards  the  rime  of  delivery,  is  always  more  or  lefs  re- 
laxed and  gaping.  As  thefe  matters  advance,  the  foetus, 
which  in  the  firft  months  had  no  certain  fituation,  being 
now  grown  to  a confiderable  bulk,  is,  about  the  mid- 
dle of  the  time  of  geflation,  folded  together  into  a 
globe,  in  fuch  a manner  that  the  head  lies  betwixt  the 
knees j and  being  the  heavier  part,  it  fubfides  by  de- 
grees more  and  more  into  the  pelvis  towards  the  cer- 
vix uteri. 

DCCCCXXVII.  The  various  complaints  In  the  uterus 
are  now  increafed  to  the  higheft  degree,  being  diflended 
by  the  great  quantity  of  blood  retained  in  it;  for  no- 
thing is  more  difagreeable  to  a human  creature  than  a 
violent  tenfion,  unlefs  it  is  done  very  gradually.  From 
the  head  of  the  foetus  finking  down  into  the  pelvis, 
the  reftum,  bladder,  and  that  part  of  the  uterus  next 
the  neck,  and  which  is  the  mod  fenfible,  are  prefl'ed, 
and  become  painful : the  foetus,  having  received  its 
full  increafe  of  bulk,  diflends  the  uterus  every  way  ; 
and  that  with  the  greater  uneafinefs,  becaufe,  the  waters 
being  now  taken  away,  the  limbs  which  are  fully  form- 
ed, and  the  head,  prefs  much  more  vehemently  on  the 
uterus.  It  is  thought  alfo  that  the  placenta  itfelf,  now 

very 

The  afeent  of  the  uterus  is  continued  for  almoft  four  rtiomhs 
and  a half,  fo  that  it  is  out  of  reach  of  the  finger.  In  the  beginning 
of  the  fixth  month  it  again  begins  to  fall,  and  may  be  more  eafily 
reached  by  the  fingc 
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very  large,  diftrafts  the  internal  and  naked  furface  of 
the  uterus.  From  thefe  caufes  arife  at  firft  flight  en- 
deavours of  the  uterus  to  free  itfelf ; and  at  laft,  v/hen 
thefe  caufes  are  now  got  to  their  utmoft  height,  fuch  an 
uneafy  fenfation  is  occafloned  by  the  impafted  head  of 
the  fcEtus  as  arifes  from  a collection  of  feces  in  the  rec- 
tum; by  which  pain,  therefore,  the  mother  is  con- 
ftrained  to  attempt  the  birth  of  the  child.  The  time  of 
delivery  comes  on  after  the  expiration  of  nine  folar 
months,  and  is  kept  pretty  exaCtly  in  every  fpecies  of 
animals,  although  by  fome  caufes  it  may  be  accelerated 
or  retarded  for  fome  weeks,  according  to  the  nature  of 
thefe  caufes,  whofe  power,  however,  we  muff  not  ex- 
tend too  far. 

DCCCCXXVIll.  The  tenefmus  thus  increafmg  till  it 
is  no  longer  tolerable,  the  mother  ufes  all  her  efforts  by 
very  deep  infpirations,  which  prefs  downwards  the  uterus 
and  vifcera  of  the  abdomen  (DCCLVI.);  and  at  the 
fame  time  the  womb  itfelf,  by  its  contradile  vital  force, 
conftringes  itfelf  fo  powerfully  about  the  foetus,  as  fome- 
times  to  exclude  it,  without  further  efforts  from  the  mo- 
ther. The  difficulties  of  the  birth,  however,  are  evi- 
dently overcome  principally  by  the  efforts  of  the  mo- 
ther, while  the  mouth  of  the  uterus,  now  very  foft,  fuf- 
fers  itfelf  to  be  diftended  by  the  head  of  the  foetus. 
Now  the  amnios,  filled  with  the  water,  is  firft  protruded 
vertically,  before  the  head  of  the  foetus,  fo  as  to  dilate 
the  os  internum  uteri ; in  which,  the  membranes  being 
by  degrees  extenuated  and  dilated,  eafily  break,  and 
pour  out  their  waters,  which  lubricate  the  paffages,  and 
relax  all  the  parts  of  the  vagina.  The  naked  head  of 
the  foetus  now  prefents  naturally  with  the  face  to  the  os 
facrum,  direCfed  that  way  by  its#weight:  and  being  ur- 
ged forward,  like  a wedge  or  cone,  it  further  dilates 
the  os  uteri ; till  at  length,  by  the  more  powerful  ef- 
forts of  the  mother,  which  often  loofen  the  bones  of  the 
pubes  in  young  women,  the  head  is  thruft  out  through 
the  dilatable  vagina,  with  intolerable  pain  to  the  mo- 
ther, and  an  univerfal  tremor  of  body  ; and  if  none  of 
3 the 
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the  bones  of  the  pelvis  happen  to  prefs  unequally,  the 
infant  eafily  advances,  and  is  delivered  into  the  world. 
This  happens  difEcultly  even  in  quadrupeds  ; but  moft 
of  all  in  the  human  race,  whofe  foetus  has  the  largeft 
head  in  proportion  to  its  body. 

DCCCCXXIX.  It  is  natural  for  wmmen  to  have  but 
one  child  at  a birth,  which  law  they  have  in  common 
with  all  the  larger  animals,  unlefs  they  are  of  the  carni- 
vorous kind.  Frequently,  however,  they  have  two 
more  rarely  three,  and  fcarce  ever  five.  It  is  not  to  be 
doubted,  however,  that  a fecond  foetus  may  be  concei- 
ved while  the  firft  remains  in  the  uterus ; feeing  women 
have  frequently  born  children,  w'hen  a hard  and  offified 
foetus  had  been  for  a long  time  retained  in  their  uterus. 

DCCCCXXX.  The  placenta  of  the  foetus,  connect- 
ed with  the  fundus  uteri  (DGCCLXXXVIIL),  is,  in  the 
next  place,  feparated  from  the  womb,  without  much  dif- 
ficultly in  a mature  birth,  partly  by  the  w'eaker  throes 
of  the  mother,  and  partly  by  the  extracting  force  of  the 
deliverer ; by  which  the  fleecy  or  villous  furface  of  the 
placenta  being  withdrawn  from  that  of  the  w'omb,  is 
immediately  followed  with  a confiderable  flow  of  blood; 
and  thus  is  the  mother  delivered  from  the  fecundines 
or  after-birth.  The  umbilical  cord  of  the  foetus  is  next 
tied,  before  it  is  cut  off ; for  it  cannot  be  left  open, 
without  danger  of  a fatal  hemorrhagy.  Thus  the  um- 
bilical vein  is  deprived  of  all  the  fupplles  of  blood  which 
it  uled  to  receive,  and  at  the  fame  time  an  inluperable 
obftacle  is  oppofed  to  the  blood,  conveyed  by  the  arte- 
ries of  the  fame  name. 

DCCCCXXXI.  The  uterus,  which  hitherto  had  been 
diflended  beyond  imagination,  now  contracts  itfelf  by 
the  claftic  power  ot  its^ibres(DCCCXLllI.),fo  fudden- 
ly  and  pow'erfully,  as  often  to  catch  and  embarrafs  the 
hand  of  the  deliverer,  and  frequently  retain  the  placcn- 
2 ta, 

*90  Twins  are  conceived  in  the  uterus  more  frequently  than  is  ge- 
nerally believed,  although  one  is  often  deftroyed,  and  comes  away 
with  the  lecundines  without  any  perfon’s  notice:  but  the  proportion 
oj  ihofe  which  come  to  the  full  time  is  as  i to  6o  or  6j. 
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ta,if  itbe  not  foon  loofened  and  withdrawn.  By  this  con- 
fradlion  of  the  womb,  the  bleeding  velTels  are  compref- 
fed,  no  lefs  than  by  the  contraction  of  their  own  coats ; 
whence  the  large  quantity  of  blood  that  was  collected  in 
the  uterine  fubltance  abundantly  flows  out,  under  the 
denomination  of  the  lochia;  at  firfl;  a mere  gore,  but  af- 
terwards, as  the  openings  of  the  velfels  more  contract 
themfelves,  they  firft  become  yellow,  at  length  become 
of  a whitifli  or  wheyifli  complexion ; and  then  the  ample 
wound  of  the  uterus  is  foon  healed,  and  fhrinks  up  to  a 
bulk,  not  much  exceeding  that  of  the  virgin  uterus, 
DCCCCXLIV.  But  after  two  or  three  days  are  elap- 
fed  from  the  birth,  when  the  lochial  difeharge  has  almofb 
fpent  itfelf,  the  breajls  begin  to  fwell  confiderably ; and 
their  duels,  which  in  the  time  of  gellation  often  diftil  a 
little  thin  ferum  from  the  nipple,  become  now  very  tur- 
gid with  a liquor,  which  is  at  fird  thin  or  like  whey,  but 
is  foon  after  followed  by  the  thicker  chyle  itfelf  For 
milk  very  much  refembles  chyle,  but  human  milk  lefs 
than  that  of  other  animals.  It  is  white,  thickilh, 
fweet,  and  replete  with  a very  fweet  effential  fait,  which 
grows  four  fpontaneoufly,  but  is  tempered  by  the  oil  and 
lymph  added  to  it.  It  has  alfo  a volatile  and  fomewhat 
odorous  vapour,  a good  deal  of  fat  or  oily  parts,  a larger 
portion  of  a white  cralTamentum  or  cheefy  curd,  and.  llill 
more  of  a diluting  water  j and  again,  in  the  cralfampn- 
turn,  are  contained  parts  of  a more  earthy,  alkalefcent, 
or  animal  nature  But  when  the  chyle  is  once  changed 
into  ferum,  by  fading  a condderable  time,  the  milk  be- 
comes brackidi,  alkalefcent,  and  difpleafmg  to  the  in- 
fant. As  the  chyle,  fo  the  milk  frequently  retains  the 
nature  of  the  aliments  and  medicines  taken  into  the 
domach.  The  caufe  of  this  increafed  fecretion  in  the 
VoL.II.  breads. 

Milk  in  its  Ingredients  does  not  differ  much  in  many  animals  ; 
but  no  milk  relifts  acids  fo  ftrongly  as  the  human.  It  is  alfo  lefs  rea- 
dily coagulated  than  afs  or  cow  milk  by  alkalis.  Alum  poured  upon 
woman’s  milk  leaves  it  untouched  ; but  lime-water  coagulates  it.  Tine 
experiments  of  Hahn  and  Voltolen, which  were  made  after  Spielmank 
pbfervations,  are  very  elegant. 
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breafls,  feems  owing  to  the  revulfion,  in  conrequence 
of  the  plentiful  uterine  fecretion  being  fuppreffed,  by 
which  the  foetus  was  nourifhed  ; in  the  fame  manner  as 
a diarrhoea  is  fuppreffed  by  increafing  the  perfpiration. 
For  it  has  been  obfervcd,  that  true  milk  will  fometimes 
make  its  way  through  other  parts  befides  the  breafls, 
and  even  efcape  through  wounds.  And  there  is  other- 
wife  between  the  uterus  and  breads  fome  kind  of  ner- 
vous fympathy,  and  a firailar  fitnefs  for  generating  a 
white  liquor.  For  the  uterus  in  infancy,  and  during  the 
time  of  pregnancy,  manifefUy  generates  it.  the  in- 
ofculations  betwixt  the  mammary  and  epigaftric  arte- 
ries, though  true,  are  fo  fmall,  that  they  can  have  but  a 
very  little  fhare  in  this  account. 

DCCCCXLV.  The  breafls  are  made  up  with  a very 
large  quantity  of  foft  furrounding  cellular  fat,  of  a white 
colour ; and  conglomerate  glandules,  of  a convex  figure, 
affembled  into  bunches  fomewhat  round  and  hard,  of  a 
reddifh  blue  colour,  outwardly  furrounded  and  connec- 
ted by  a firm  web  of  the  cellular  fubftance,  feparating 
oft  into  leffer  kernels,  which  are  common  both  to  men 
and  women.  To  thefe  glandules  a great  number  of 
blood-veffels  are  diflributed  from  the  internal  mamma- 
ries, from  the  external  veffels  of  the  thorax,  and  fome- 
times from  thofe  of  the  ftioulders,  all  which  inofculate 
together  around  the  nipple  The  trunks  of  the  mam- 
mary arteries,  but  not  the  mammales ,ino^c\x\2Xc  with  the 
epigaftric  veffels,  but  the  veins  more  evidently.  The 
nerves  are  both  large  and  numerous,  like  thofe  of  the 
more  fenfibie  cutaneous  parts,  being  derived  from  the 
fuperior  inrercoftais. 

DCCCCXLVl.  From  the  middle  of  this  gland  of  the 
breaft,  and  likewife  from  the  f^urrounding  fat,  an  infinite 
number  of  fmall  dufts  or  roots  arife,  very  {lender,  foft, 
white,  and  dilatable,  which  come  from  all  fide  s to  the 
middle  of  the  nipple,  and  likewife  into  the  circle  which 

fubtends 

In  orikr  to  underftand  the  true  ftrudure  of  the  female  mamra  a 
we  muft  compare  the  pretty  deferiptions  of  Walter  and  Kolpin  with 
Cubol’d  obfervauoD3  according  to  Saotorinas. 
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fubtends  its  bafis,  and  then  run  together  on  the  area  of 
that  circle,  and  emerge  at  the  root  of  the  nipple,  which 
they  perforate  round  its  margin,  in  a circular  figure, 
after  emerging  through  the  root  of  the  faid  papilla  or 
nipple  y for  by  this  denomination  we  call  a cavernous 
or  ipungy  cellular  body,  into  which  the  blood  may  pafs 
out  from  its  velfels,  fo  as  to  caufe  a kind  of  erection, 
as  in  the  penis.  Through  this  papilla  open  about 
twenty  or  more  of  the  excretory  duds  from  the  breaff, 
called  lactiferous ; none  of  which  inofculate'^^  or  join 
with  the  others,  but  are  greatly  contraded  at  their  open- 
ing in  the  nipp'le,  to  what  they  were  in  the  bread  : and 
thefe,  in  a loofe  or  flaccid  (late  of  the  nipple,  are  com- 
prefled,  wrinkled,  and  collapfed  together;  but  when 
the  nipple  is  ereded  by  any  kind  of  titillation,  they  be- 
come ftraight  and  open,  with  patulent  mouths,  lurking 
betwixt  the  cutaneous  wrinkles.  ^ This  papilla  or  nipple 
is  furroundcd  by  a circle,  planted  with  febaceous  fmall 
glandules,  which  defend  the  tender  Ikin  againft  the  re- 
peated attrition  and  perpetual  moifture. 

DCCCCXLVII.  Thus  the  infant  is  naturally  provided 
with  its  firft  food,  which  is  otherwife  exceedingly  faluta- 
ry  to  man.  This  the  infant  by  inftind  knows  how  to 
receive,  although  it  is  as  yet  a itranger  to  all  the  other 

(^2  ofiices 

Thefe  laftiferous  duf^s  have  now  been  fo  completely  and  ele- 
gantly defcrtbed  by  Meckel  and  Walter,  and  likewife  delineated  ac- 
cording to  Santorinus,  Cubol,  and  Gerard,  that  this  vifcus,  except 
its  lymphatic  veflels,  feenis  to  be  almoft  diftin^Hy  known.  How- 
ever, thefe  famous  anatomifts  difagree  ; fome  being  uncertain  whe- 
ther the  laftiferous  dmSs  communicate,  which  Meckel  fuppofed,  or 
not,  as  Cubol,  Walter,  and  Gerard  have  thought.  Whatever  ex- 
periments I have  made  with  mercury  or  wax,  I was  convinced  that 
no  iilver  iffued  from  the  nipple,  if  I filled  one  du6t ; but  I muft  not 
deny,  that  in  a few  examples  the  mercury  returned  through  one  or 
other  orifice  of  the  nipple.  I have  even  this  winter  remarked  a double 
fet  of  lymphatic  velfels  with  which  the  mammae  abound;  molt  of 
which,  gradually  collefted  into  a great  plexus,  go  to  the  axillary 
glands  ; but  others  enter  the  thorax,  through  the  interftices  of  the 
ribs,  in  the  neighbourhood  of  the  fternum,  and  communicate  with 
the  conglobate  glands  of  the  breaft,  fiioated  behind  the  mammary 
vtilels. 
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offices  of  human  life.  Taking  the  nipple  in  its  mouth, 
it  caufes  it  to  fvvell  by  gentle  vellications ; the  lips  are 
prefled  clofe  to  the  breaft,  that  no  air  may  enter  be- 
twixt ; at  the  fame  time  the  infpiration  is  deep,  and  a 
fpace  formed  in  the  back  part  of  the  mouth,  in  which 
the  air  is  more  dilated  or  rarefied,;  and.  thus,  by  the 
preflure  of  the  external  air,  joined  with  that  from  the 
lips  of  the  infant,  the  milk  is  urged  from  the  bread  thro’ 
the  nipple,  in  which  it  would  otherwife  be  colleded  in 
fo  great  a quantity,  as  fometimes  to  diftil  fpontaneoufly 
and  be  very  ready  to  flow  out;  and  thus  the  infant  fucks, 
and  is  nourifhed.  The  firlt  milk,  which  is  like  whey, 
termed  colojlra,  loofens  the  tenders  bowels.of  the  infant, 
and  purges  out  the  meconium  (DCCCXCVIII J;  to  the 
great  advantage  of  the  infant.  Yet  it  is  alfo  obfervable, 
the  laftiferous  ducts  are  fo  open,  that  when  the  nipples 
of  the  bread  are  didended  by  titillation,  and  a greater 
quantity  of  blood  fent  into  the  breads,  they  have  yield- 
ed milk,  even  from  virgins,  fometimes  from  old  wo- 
men, or  even  from  men.  Milk  is  only  generated  after 
puberty  ; before  that  a time  a ferous  humour  flows  from 
the  bread  ; and  for  the  molt  part  it  is  generated  only 
about  the  middle  of  pregnancy.  After  the  menfes  have 
ceafed,  the  breads,  as  well  as  the  uterus,  become  de- 
cayed, and  ceafe  to  perform  their  office. 

DCCCCXLVIII.  But  great  changes  now  happen  to 
the  little  new-born  infant  ; and  the  fird  is  re/piration^ 
which  it  endeavours  to  exert,  even  before  it  is  well  fet 
at  liberty  from  the  vagina  of  the  mother,  being  probably 
excited,  from  the  pain  or  anguilh  it  feels,  to  thofe  cries 
with  which  it  falutes  the  light,  and  perhaps  from  the 
defire  of  food  which  it  had  hitherto  taken  in  from  the 
liquor  of  the  amnios.  At  fird,  therefore,  a portion  of 
the  air  is  admitted  into  the  lungs,  which  are  as  yet  fmall 
and  lull  of  moid  vapours  ; but  being  dilated  from  the 
air,  change  from  a fmall  denfe  body,  finking  even  in 
fait  w’ater,  into  a light  fpungy  floating  fabric,  extended 
to  a confiderable  bulk  with  air,  and  of  a white  colour. 
Now,  therefore,  the  blood  palfes  more  eafily  into  the  en- 
larged 
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larged  and  loofe  fabric  of  the  longs  (CCLXV.)  ; in  con- 
fequence  of  which,  a large  portion  of  the  blood  that  went 
before  from  the  pulmonary  artery,  through  the  canalls 
arteriofus,  into  the  aorta,  goes  now  into  and  through 
the  lungs  themfelves,  by  the  other  branches  of  the  faid 
pulmonary  artery.  And  fo  much  the  more  is  the  ar- 
terial du£t  or  canal  deferred,  inafmuch  as  there  is  made 
a new  obftacle  to  the  defcent  of  the  blood  into  the  ab- 
domen; for  the  umbilical  arteries  being  now  very  ftrait- 
ly  tied,  the  blood  of  the  defcending  aorta  cannot  now 
find  its  way  but  by  the  fame  force  with  which  it  dilates 
all  the  arteries  of  the  pelvis  and  lower  extremities. 
Finally,  as  the  lungs  now  receive  more  blood,  fo  the 
aorta  itfelf  receives  a greater  quantity,  and  with  greater 
force  likewife  from  the^heart ; whereupon  the.  interme- 
diate canal,  betwixt  the  protuberant  part  of  the  aorta 
and  pulmonary  artery,  clofes  up  or  fhrinks  to  fuch’a  de- 
gree, that,  in  adults,  it  is  not  only  an  empty  ligament, 
but  likewife  of  very  little  length  ; and  otherwife  it  is 
fingularly  red  in  the  inner  part,  foft,  and  very  fit  for 
concreting  with  the  ftagnating  blood.  This  courfe  of 
the  blood,  therefore,  is  foon  abolifhed,  commonly  in  about 
the  compafs  of  a year. 

DCCCCXLIX.  In  the  like  manner  alfo,  the  foramen 
ovale  is,  from  the  fame  caufes,  gradually  clofed  up.  For 
when  the  way  is  rendered  more  free  and  pervious  into 
the  lungs,  it  will  likewife  be  more  free  into  the  right  fide 
of  the  heart ; whence  the  blood,  both  of  the  afcending 
and  defcending  cava,  will  flow  thither  more  plentifully, 
as  it  is  invited  by  the  more  lax  pulmonary  artery,  into 
which  it  will  rather  move,  than  through  the  paflage 
through  the  feptum  of  the  finufes.  Again,  the  umbilical 
vein,  being  nowalmoll  deflitute  of  anyfupply  with  blood 
from  the  ligature  of  the  navel  (DCCCCXXX.),  lefs  blood 
will  from  thence  flow  into  the  lower  cava,  and  confe- 
quently  the  preflTure  againfl:  the  oval  mouth  will  be  di- 
miniflied ; by  which  means  the  blood  of  the  upper  cava, 
being  turned  oft  by  the  ifthmus,  will  be  fcarce  able  to 
penetrate  the  obliquity  of  the  foramen  ovale.  Thence 

0^3  again, 
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Again,  as  more  blood  is  derived  through  the  lungs  into 
the  left  finus  and  auricle,  its  greater  dilatation  and  ex- 
tenfion  will  (train  the  little  horns  of  the  oval  valve,  fo  as 
to  draw  up  and  prefs  the  valve,  together  with  the 
ifthmus,  whereby  it  is  extended  fo  far,  as  wholly  to  (hut 
up  the  opening  in  the  mature  infant,  while,  at  the  fame 
time,  the  blood,  within  the  left  finus,  props  up  the  faid 
valve,  fo  as  to  fuftain  the  impuife  of  the  blood  on  the 
other  fide  within  the  right  finus.  Thus,  by  the  ac- 
ceflion  of  a little  fridion  of  the  uppermoft  margin  of 
the  valve  againft  the  upper  part  of  the  ifthmus,  the  fo- 
ramen ovale  clofes  up  by  degrees,  and  the  upper  mar- 
gin of  the  valve  forms  a concretion  to  the  poftcrior  face 
of  the  ifthmus.  But  this  is  performed  very  (lowly  ; in- 
iomuch  that  frequently,  in  an  advanced  age,  there  will 
be  (bme  fmall  aperture  or  tube  (till  remaining ; and 
where  there  is  none  of  this  tube,  yet  there  are  the  re- 
mains of  one,  as  a kind  of  finus,  hollow  to  the  left  fide, 
that  makes  a tube  opening  upward  to  the  right  fide, 
and  blind  or  clofed  to  the  left,  becaul'e  the  power  of 
the  blood  in  the  right  fide  is  always  greater  than  its  re- 
fiftance  on  the  left,  or  certainly  not  lefs,even  in  the  ad- 
vance of  life. 

DCCCCL.  The  umbilical  vein,  being  deprived  of 
blood,  Toon  clofes  up.  'Hie  blood  of  the  vena  portarum, 
having  no  oppofition  from  that  which  formerly  flowed 
through  the  umbilical  vein,  occupies  the  left  finus  and 
curve  cf  the  umbilical  fofla  (DCXCV.),  and  fends  its 
blood  through  thofe  branches  by  which  that  of  the  um- 
bilical vein  before  palfed.  Thence  the  du£lus  venofus 
being  neglefted,  fnrinks  up  and  clofes,  by  the  ncwcoin- 
preflfure  which  the  defeending  diaphragm  makes  upon 
the  liver  by  infpiration  ; and  by  which  the  left  lobe  of 
the  liver  is  prefTcd  towards  the  lobule,  and  perhaps  too 
from  the  cbtufe  angle  which  it  makes  with  the  left  finus 
of  the  vena  portarum  ; for  it  is  certainly  firft;  clofed  in 
that  part  which  lies  next  the  vena  portarum. 

DCCCCLl.  The  umbilical  arteries  are  alfo  clofed  up 
from  the  fame  caufes,  as  other  arteries  ufually  are  after 

a 
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a ligature,  when  feme  of  the  blood  being  at  the  fame 
time  compafled  into  a polypus,  fills  up  the  blind  void 
part,  while  the  other  blood,  flowing  above,  whofe  impulfe 
was  fuftained  by  the  refifting  membranes,  fpreads  itfelf 
through  the  adjacent  lefs  refilling  branches,  which  are 
thereby  rendered  more  open  or  diverging.  Nor  do  I 
overlook  the  force  of  the  abdominal  mufcles  towards 
this  eiFeft,  by  which  thofe  arteries  are  comprelTed 
againfl  the  full  abdomen  in  each  refpiration ; and,  again, 
the  very  acute  angle  in  which  the  umbilicalis  goes  olF 
from  the  iliac  artery,  now  becomes  a curve,  by  de- 
feending  with  the  fides  of  the  bladder,  and  is  then  di- 
re£lly  extended  into  an  acute  fold,  which  the  thighs 
make  with  the  body  of  the  foetus.  Thus  the  capacity 
of  thefe  arteries  is  foon  fliut  up,  leaving  only  a fmall 
tube,  that  gives  paffage  into  two  or  three  arteries  of  the 
bladder.  The  urachus  being  iikewife  a very  thin  tube, 
extended  perpendicularly  upward  from  the  bladder,  is 
therefore  eafily  clofed  up  ; fo  that  the  contents  of  the 
bladder  make  no  endeavours  to  pafs  that  way,  finding 
a ready  outlet  by  the  defeending  urethra. 

DCCCCLIT,  From  the  like  caufes  the  bulk  of  the  li- 
ver itfelf  is  leflened,  and  by  degrees  contrails  itfelf  with- 
in the  capacity  of  the  ribs  *,  in  the  mean  time  the  intehi- 
na  crafla,  from  the  flender  condition  in  which  they  are 
obferved  in  the  foetus,  dilate  to  a confiderable  diameter, 
and  the  llomach  itfelf  is  gradually  elongated ; the  large 
convexity  of  the  cacum  forms  itfelf  by  the  force  of  the 
feces  preffing  perpendicularly  downward  to  the  right 
fide  of  the  vermicular  appendix;  and  the  lower  limbs 
are  Iikewife  confiderably  enlarged  by  the  return  of  the 
blood,  fent  back  from  the  umbilical  arteries  now  tied  ; 
and  by  degrees  all  the  other  changes  are  made,  by 
which  a feetus  infenfibly  advances  to  the  nature  and  per- 
fedion  of  an  adult  perfon. 
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Nutrition,  Growth,  Life,  Death. 

DCCCCLRI.  A F FEIl  birth  the  child  continues  to 
/'ft  grow,  but  always  more  flowly  the 
older  it  is.  There  are  many  concurring  caufes,  why 
the  growth  is  continiialiy  rendeied  Icfs  and  lefs.  Many 
veflels  feem  to  be  Hopped  up,  both  becaufe  they  are 
comprelTed  by  the  neighbouring  torrent  of  blood  flow- 
ing through  the  great  arterious  tube,  and  becaufe  the 
blood  being  now  become  more  vifeid  runs  into  clots. 
But  the  harder  kind  of  food  that  is  now  made  ufe  of, 
throws  into  the  blood  more  terreilrial  parts,  which  being 
carried  througii  the  whole  body  along  with  the  nutri- 
tious parts,  renders  them  all  harder,  as  the  bones,  teeth, 
cartilages,  tendons,  ligaments,  veflels,  mufcles,  mem- 
branes, and  cellular  texture  ; fo  that  an  increafe  of  hard- 
nefs  may  be  perceived  in  them,  even  by  touching  them 
with  the  finger.  Wherefore,  feeing  the  blood  flows 
from  the  heart  through  fewer  canals,  and  feeing  all  parts 
are  grown  harder,  which  ihould  be  lengthened  or  dif- 
Tended,  it  necefiarily  follows,  that  thofe  which  ought  to 
increafe  in  bulk,  will  yield  lefs  and  lefs  to  the  impulfe 
of  the  heart, 

DCCCCLIV.  But  the  heart  likewife,  which  is  the 
part  that  is  firfl  confolidated  among  all  the  foft  ones,  in- 
creafes  lefs  than  any  other  part  of  the  whole  body ; and 
while  the  much  more  tender  limbs  and  fofter  vifeera  are 
difiended,  the  proportional  bulk  of  the  heart  to  the  reft; 
of  the  body  grows  continually  lefs  and  lefs,  till  at  laft  its 
proportion  to  the  body  of  the  adult  becomes  eight  times 
lefs  than  what  it  was  in  the  new-born  infant.  At  the 
fante  time,  from  that  very  denlity  which  it  has  fo  quick- 
ly acquired,  it  becomes  lefs  irritable,  and  is  contracted 
lefs  frec]uently  within  a given  lime.  Thus,  while  the 
refifting  forces  are  augmented,  the  diftending  ones  are 
at  the  fame  time  climiniflicd. 

pCCCCLY.  There  will  therefore,  fooner  or  later,  be 

an 
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an  end  of  the  increafe  of  bulk ; and  that  will  happen  fo 
much  the  fooner  as  the  heart  has  had  the  more  frequent 
and  vivid  contraftions : but  this  ceflation  of  growth  will 
take  place  when  the  cartilaginous  crufts  of  all  the  bones 
are  now  become  fo  thin  that  they  cannot  yield  to  the  in- 
creafe of  the  bony  part.  In  women  the  menfes  feem  to 
put  a ftop  to  the  growth  fooner  than  in  men.  In  carti- 
laginous fifties,  there  is  perpetual  growth. 

DCCCCLVI.  There  is  no  ftate  in  which  nature  by  a 
perennial- progrefs  induces  a continual  decreafe  from  the 
firft;  conception.  It  is  faid  however  to  take  place,  when 
there  is  neither  any  increafe  of  bulk,  nor  yet  does  any 
vifible  decreafe  take  place. 

DCCCCLVII.  For  we  are  all  perpetually  confuming 
(CCCCXXXIV).  Nor  do  we  only  lofe  the  fluid  parts  of 
our  bodies,  but  in  fliort  even  thofe  which  are  reckoned 
to  be  the  raoft  folid.  For  even  the  bones  are  changed;' 
and  the  teeth,  which  are  harder  than  the  bones,  increafe 
in  bulk  when  the  attrition  of  the  oppofite  teeth  has  cea- 
fed  to  wear  them  away,  and  therefore  their  elements  are 
changed : even  the  fibres  of  ivory  in  the  elephant’s  teeth 
have  quitted  their  places,  and  fufrounded  on  each  fide 
in  curve  lines  a leaden  fhot : the  bony  juice  likewife  is 
changed ; feeing  in  fome  cafes  the  bones  grow  foft,  in 
others  they  fwell  out  in  bony  tumours:  even  cicatrices 
themfelves  have  a manifeft  growth,  otherwife  they  would 
not  be  fuffleient  in  an  adult  perfon  to  clofe  up  a wound 
which  he  had  received,  when  a boy ; and  a great  quan- 
tity of  the  earthy  part  of  our  bodies  goes  off  by  urine, 
as  is  proved  by  fome  difeafes. 

DCCCCLVIII.  The  caufe  of  the  deftruftion  of  the 
folid  parts  lies  in  their  perpetual  extenfion  and  retrac- 
tion, which  happens  at  every  pulfe  of  the  heart:  this 
occurs  an  hundred  thoufand  times  every  day,  and  by 
this  motion  even  metals  themfelves  are  worn.  Other 
caufes  are  from  the  friftion  of  the  fluid  againft  the  folid 
parts ; from  the  wearing  away  of  all  the  membranes, 
which  terminate  with  a moveable  extremity,  either  on 
the  furface  or  in  the  internal  cavities  of  the  body,  the 
4 firm- 
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firmnefs  of  which  c»nly  belongs  to  the  reft  oHhe  canal; 
in  the  alternate  fwelling  and  decreafe  of  the  mufcles  ; 
and  in  the  attraction  and  preffure  which  at  firft 
form  our  flefhy  parts.  But  all  parts  of  our  body  are 
the  fooner  worn  away,  that  they  confift  of  a great 
deal  of  gluten  combined  with  a fmall  quantity  of  earth;; 
and  that  gluten  when  it  is  extended,  if  the  extenfion 
has  been  a little  fupcrior  to  the  force  of  its  cohefion, 
murt  of  neceffity  fall  away  and  be  carried  off  from  the 
earthy  parts.  Thus  wrinkles  or  furrows  are  generated  ; 
fuch  as  are  vifible  in  the  arteries  of  old  men.  The  cel- 
lular texture,  which  otherwife  would  be  diffotved  into 
water  or  gelly,  is  worn  away  by  the  impetus  of  the 
blood  prefling  againft  the  neighbouring  blood-vcffels 
and  mufcles,  by  fri6tion,  and  by  perpetual  flexion  and 
extenfion. 

DCCCCLIX.  The  decreafe  would  be  very  quick,  and 
indeed  there  would  be  no  great  diftance  betw’een  the 
end  of  our  life  and  its  beginning,  unlefs  thefe  Ioffes 
were  repaired.  The  fluid  parts  are  reftored  by  the  ali- 
ments, and  that  pretty  quickly;  as  appears  from  the 
example  of  a chicken,  in  which  blood  is  generated  out 
of  its  aliment  within  two  days.  The  fat,  however,  and 
red  globules  of  blood,  are  formed  out  of  the  fat,  as  is 
fhown  clfewhere  ; the  lymphatic  juice  from  jelly  ; the 
mucus  from  mucus ; and  the  reft  of  the  humours  from 
thefe  and  water.  The  folid  parts  are  repaired  almoft  by 
the  fame  methods  which  we  have  deferibed  in  the 
hiftory  of  the  foetus.  A gelatinous  juice  is  brought 
from  the  aliments,  through  the  arteries,  to  ail  parts  of 
the  body,  and  exfudes  into  all  parts  of  the  cellular  tex- 
ture. The  furrows,  which  we  might  imagine  to  be 
made  in  the  inmoft  arterial  membrane  by  the  impetus 
of  the  blood,  are  filled  up  by  a vifeid  matter  brought 
into  them  by  the  lateral  preffure  ; nor  is  it  poflible  that 
thefe  furrows  can  be  overfilled,  becaufe  every  exube- 
rant particle  of  nutritious  juice  mult  neceffarily  be  car- 
ried off  by  the  current  of  the  blood.  This  will  not  be 
wanting  while  there  is  a fufficient  quantity  of  aliment ; 

3 while 
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while  there  is  more  reft,  and  lefs  rcfiftance,  in  the 
bottom  of  the  furrow  than  elfewhere,  which  always 
muft  be  the  cafe,  becaufe  the  bottom  is  farther  removed 
from  the  motion  of  the  blood  by  the  depth  of  its  ca- 
vity. There  feem  to  be  certain  powers  in  the  air'®'^, 
by  which  the  aliment  is  attached  to  the  folid  parts,  al- 
though we  are  ignorant  of  the  manner  in  which  they 
aft. 

DCCCCLX.  The  decreafe  of  the  cellular  texture 
ariftng  from  attraftion  or  preffure,  will  be  repaired  by 
the  vifeid  vapour  exhaling  from  the  artery,  and  preffed 
towards  thofe  places  which  ftand  in  need  ol  reparation 
by  the  force  of  the  neighbouring  arteries  and  compref- 
fing  mufcles,  its  aqueous  part  being  preffed  out  and  re- 
forbed.  The  gluten  repairs  moft  of  the  organic  parts, 
tendons,  and  membranes ; being  formed  into  a new 
cellular  texture,  as  in  the  foetus. 

DCCCCLXI.  The  wafte  which  takes  place  in  move- 
able  parts  adhering  by  their  other  extremity  to  the  reft 
of  tbe  body,  can  be  repaired  by  protrufion  alone,  while 
the  lymph  fills  up  the  intervals  or  hollows  that  are  thus 
produced. 

DCCCCLXII.  At  that  time  when  the  growth  of  the 
body  can  proceed  no  farther,  fatnefs  is  produced,  which 
is  a kind  of  imitation  of  real  growth.  This  proceeds 
from  the  fat  generated  by  the  aliment ; which  by  reafon 
of  the  impetus  of  the  blood  being  leffened,  and  its  en- 
tering the  fmalleft  veffels  with  more  difficulty,  is  car- 
ried to  the  fides  of  the  veffels ; enters  the  lateral  ones 
and  the  inorganic  pores  of  the  arteries ; exfudes  into 
the  cellular  texture  ; and  there,  the  power  of  con- 
quaffation  of  the  blood  being  now  diminifhed,  and  like- 
wife  the  abforption  by  the  veins,  the  fat  is  confequently 
collcfted.  ’ - 

DCCCCLXIII. 

It  was  formely  rendered  probable  by  Hales,  that  air  contri- 
buted greatly  to  the  cohefjon  of  bodies;  and  this  doftrine  has  been 
lately  confirnaed  by  Achard’s  experiments,  by  the  application  of 
fixed  air  to  form  cryftals;  PrielUey  and  Ingcnhovz  have  proved 
uiiqueftionably,  wbat  fervice,  in  general,  the  air  and  its  different 
partneks  do  in  the  bufinefs  of  nutrition. 
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DCCCCLXIII.  We  feel  the  beginnings  of  decay- 
even  in  youth  itfelf.  Even  in  that  blooming  feafon  the 
folid  elements  of  the  body  are  augmented,  the  chinks 
through  which  the  humours  flow  are  lelTened,  fmall 
veflcls  filled  up,  and  the  greater  attraction  of  the  cellu- 
lar texture  has  added  a denfity  to  the  whole  body. 
Throughout  the  whole  body  that  hardnefs  occafloned  by 
age  is  very  confpicuous,  in  the  bones  now  wholly 
brittle,  in  the  fkin,  in  the  tendons,  in  the  conglobate 
glands,  in  the  arteries,  and  likewife  in  the  weight  of  all 
the  parts,  and  of  the  brain  itfelf.  But  thofe  parts  grow 
fliff  fooneit  which  are  mofl  exercifed  by  motion ; as 
thofe  in  every  mechanic,  which  he  chiefly  makes  ufe  of 
in  his  bufinefs. 

DCCCCLXIV.  Moreover,  the  arteries  alfo  continue 
to  become  more  denfe,  more  narrow,  and  even  to  be 
quite  filled  up,  as  well  by  the  internal  prefTure  of  the 
blood  flowing  through  the  large  arterial  tube,  as  from 
the  attraction  of  the  cellular  texture  of  which  the  greateft 
part  of-  the  artery  is  made  up.  An  infinite  number  of 
parts  of  the  cellular  texture  thereof  ceafe  to  be  nourifli- 
ed ; to  v/hich  the  finallefl;  arteries  hitherto  brought  their 
nourifliment,  but  now  when  flopped  up  can  bring 
none.  The  extending  force  being  removed,  the  cellu- 
lar fleeces  draw  themfelves  together,  contract  the  little 
fpaces  intercepted  between  them,  degenerate  into  mem- 
branes, or  fubflances  of  a hard  texture,  which  intercept 
and  as  it  were  choak  up  other  veflels.  But  the  gelati- 
nous vapour  likewife  concretes  in  the  fmall  hollows  of 
the  cellular  texture,  and  unites  into  a hard  folid  with 
its  fides.  The  mufcles,  having  expelled  the  blood 
they  contained,  and  condenfed  their  fibres,  degene- 
rate into  hard  denfe  tendons  deflitute  of  all  irritable 
power.  , 

DCCCCLXV.  At  the  fame  time  the  nerves  become 
more  and  more  callous  to  the  impreflions  of  the  fenfes, 
and  the  mufcules  grow  lefs  fenfible  to  the  folicitations 
of  the  animal  powers ; thus  the  contraftile  force  of  the 
heart,  and  the  frequency  of  its  pulfations,  is  diminifl:- 
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ed,  and  therefore  the  whole  force  which  drives  the  blood 
into  the  fmalleft  velfels. 

DCCCCLXVI.  The  quantity  of  humours  isdiminilh- 
ed  in  a denfe  body,  as  is  evident  in  the  perfpiration, 
femen,  humours  of  the  eye,  and  of  the  conglobate 
glands ; the  vapour  alfo  which  bedews  the  folid  parts  of 
the  body,  every  where  decreafes.  For  this  reafon  nu- 
trition now  languilhes,  becaufe  there  are  more  parts  of 
the  body  which  require  nourilhment,  and  lefs  nutri- 
tious juice. 

DCCCCLXVII.  Nor  is  the  quantity  of  humours  only 
diminifhed : they  themfelves  are  likewife  corrupted. 
They  were  mild  and  vifcid  in  children  ; but  thefe  fame 
humours  are  now  acrid,  fait,  fetid,  with  a great  quan- 
tity of  earth,  in  old  men.  This  happens  through  the 
ufe  of  fait  or  putrid  aliments,  the  fault  of  which  grows 
ftronger  by  being  collected  through  a great  length  of 
time  ; alfo  through  the  fault  of  a lefs  perfpirable  ildn,  a 
coftive  belly  on  account  of  the  diminifhed  irritability, 
and  thus  theincreafed  reforption  of  the  putrid  liquamen. 
Hence  the  fetor  of  the  urine,  of  the  breath,  and  the 
difEcult  healing  of  wounds. 

DCCCCLXVIII.  But  the  greateft  fault  of  the  hu- 
mours is,  that  they  abound  with  earthy  particles,  as 
well  thofe  collecled  infenfibly  from  the  aliments  after  the 
fecretlons  have  become  lefs  free,  as  from  thofe  which 
are  carried  off  from  the  folid  parts  and  returned  into  the 
blood : of  this  confifts  the  earth  collefted  in  fome  dif- 
eafes,  and  which  is  of  the  nature  of  the  gouty  earth. 
By  this  quantity  of  earth,  the  portion  of  that  element 
through  the  whole  body  is  augmented,  becaufe  the  nu- 
tritious liquor  brings  too  much  of  that  along  with  it ; 
whence  the  brittlenefs  of  the  bones,  and  the  hard- 
nefs  of  all  the  other  parts,  increafes : the  fame  is  like- 
wife every  where  depofited  in  the  cellular  texture,  and 
produces  crufts,  which  are  firft  callous,  then  of  a bony 
or  flony  nature,  and  that  chiefly  in  the  coats  of  the 
arteries. 

DCCCCLXIX.  The  hardnefs  pr  rigidity  of  the  whole 

body, 
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body,  the  decreafe  of  the  mufcular  powers,  and  the 
weakening  of  the  fenfes,  conftitute  old  age  ; which  hap- 
pens to  mankind  fometimes  fooner,  and  fometimes  later : 
fooner  if  they  have  been  fubjected  to  violent  labour,  or 
given  themfelves  up  to  pleafure,  or  lived  upon  un- 
wholeforne  diet;  but  more  flowly  if  they  have  followed 
a moderate  way  of  life,  and  ufed  temperance  in  their 
diet,  or  if  they  have  removed  from  a cold  to  a warm 
country 

DCCCCLXX.  But  when  thofe  caufes  continue  to 
operate  by  rendering  the  matter  of  the  body  more 
denfe,  by  diminifhing  its  irritability,  and  augmenting 
the  quantity  of  earth,  it  is  not  poflible  but  decrepid  old 
age  muft  fucceed.  In  it  the  fenfes  are  almoft:  deftroyed, 
the  natural  power  of  the  mufcles  is  exceedingly  weak, 
the  limbs  lofe  their  ftrength,  the  feet  efpecially  are 
not  fufficient  for  fupporting  and  direding  the  body. 
Thus  the  callous  infenfibility  of  the  nerves  cannot  be 
incited  to  perform  the  office  of  generation:  thus  the 
very  inteftines  becoming  inaftive,  refufc  to  anfwer 
to  the  accuftomed  felicitations ; thus  alfo,  by  the  in- 
duration of  the  cartilages  interpofed  betwixt  the  verte- 
bras, the  body  bends  forward  ; by  the  falling  out  of 
the  teeth,  the  jaws  now  rendered  fhorter  cannot  fup- 
port  the  lips  as  ufual ; and  laflly,  the  heart  lofes  one 
half  of  the  frequency  of  its  pulfation  which  it  had  in  the 
infant  Hate. 

DCCCCLXXI.  Thus  at  lafl;  natural  death  neceflarily 
follows ; but  very  many  people  are  carried  off  before 
this  time  by  difeafes.  Scarce  one  in  a thoufand  exceeds 
the  age  of  90 ; but  one  or  two  perhaps  may  be  found 
in  a century  that  live  to  the  age  of  150.  Man  is  long 
lived  when  compared  with  other  animals  ; he  is  alio 
more  tender  than  any  of  them,  has  loofer  flefli,  and  lefs 

hard 

That  the  change  of  climate  Is  not  always  fufficient  to  ward  off 
old  age,  and  to  prolong  life,  we  find  by  daily  experience  ; feeing  fo 
many  phthifical  and  hypochondriac  perfons,  from  every  part  of  ihe 
north  of  Europe,  from  Britain  in  particular,  betake  themfelves  to 
ItUy  or  the  fouth  of  France,  without  the  hoped  for  relief.  Sulzer  it 
ffill  recent  in  our  memory. 
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hard  bones.  Among  the  long-lived  people,  it  is  not 
cafy  to  fay  what  was  the  caufe  of  that  privilege.  Eng- 
land feems  to  excel  all  other  nations  in  the  long-lived 
people  ; and  generally  the  temperate  countries  are  re- 
markable in  this  refpe^l.  Among  all  the  different  pro- 
feflions,  the  commonalty  has  almoft  folely  afforded  thefe 
rare  examples  of  longevity  already  mentioned ; al- 
though from  the  more  numerous  clafs,  we  might  ex- 
pe£t  a greater  number  of  examples.  Some  preroga- 
tives of  long  life  feem  to  be  fobriety,  at  leaft  a moderate 
and  not  very  rich  diet ; a mild  behaviour ; a mind  not 
endowed  with  very  great  vivacity,  but  cheerful,  and 
little  fubje^l  to  care.  Among  animals,  fowls  are  longer 
lived  than  many  others,  but  filhes  the  moff:  of  all ; the 
latter  have  the  fmaliefc  heart,  and  the  floweft  growth, 
and  their  bones  are  never  hardened. 

DCCCCLXXII.  Death  happens  fometiraes,  but  rare- 
ly, from  mere  old  age.  This  we  fay  happens  when  the 
powers  are  gradually  loft,  firft  of  the  mufcles  fubjeft  to 
the  will,  then  of  thofe  that  are  fubfervient  to  the  vital 
fundions,  and  laftly  of  the  heart  itfelf;  fo  that  old  men 
ceafe  to  live  through  mere  weaknefs,  rather  than  thro* 
the  opprefiion  of  any  difeafe.  I have  often  obferved  the 
fame  kind  of  death  in  brutes.  The  heart  becomes  un- 
able to  propel  the  blood  to  the  extremities,  the  pulfe 
and  heat  defert  the  feet  and  hands ; yet  the  blood  con- 
tinues to  be  fent  forth  from  the  heart  into  thofe  arte- 
ries that  are  next  to  it,  and  to  be  carried  back  from 
thence  : thus  the  flame  of  life  is  fupportcd  for  a little 
while ; which  we  foon  perceive  to  be  extinguiflied,  when 
now  the  heart  itfelf  being  totally  deprived  of  its  powers, 
and  not  irritable  by  the  blood  to  any  effedual  motion, 
cannot  drive  the  blood  through  the  lungs,  that  the 
aorta  may  receive  its  due  quantity.  Thus  the  utmoft 
force  of  refpiration  is  exerted  in  order  to  open  a paf- 
fage  to  the  blood  through  the  lungs,  until  even  the 
powers  given^by  nature  for  performing  the  adion  of 
infpiration,  become  unequal  to  their  talk,  and  ceafe  alto- 
gether. Thus  the  left  fide  of  the  heart  neither  receives 

blood 
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blood  nor  is  irritated,  and  therefore  remains  at  refli; 
while  yet  for  a little  time  the  right  ventricle,  and 
laftly  the  auricle  of  the  fame  fide,  receive  the  blood 
brought  by  the  veins  from  the  cold  and  contracted 
limbs,  and  by  this  means  being  irritated  they  continue 
to  beat  weakly.  But  laftly,  when  the  reft  of  the  body 
has  become  perfectly  cojd,  and  the  fat  itfelf  congeal- 
ed, even  this  motion  ceafes,  and  death  becomes  com- 
plete. 

DCCCCLXXIII.  I would  call  that  death,  when  the 
whole  irritable  nature  has  left  the  heart.  For  the  mere 
refting  of  the  heart  is  not  without  hope  of  a revival  of 
motion ; neither  does  the  putrefaftion  of  any  part  of 
the  animal  body  demonftrate  the  death  of  the  whole 
animal  ; nor  does  its  infenftbility  or  coldnefs  do  fo : 
but  all  thefe  things  when  joined  together,  and  perpe- 
tually increafing,  with  the  ftiffnefs  W'hich  follows  the 
coagulation  of  the  fat  by  reft  and  cold,  prefent  the 
ftgris  of  death  in  any  doubtful  cafe. 

DCCCCLXXIV.  The  dead  body  now  haftens  to 
putrefaftion.  The  fat,  water,  and  gluten,  in  confe- 
quence  of  reparation  and  diflblution,  confume : the 
earth,  deprived  of  its  bonds  of  union,  infenfibly  moul- 
ders away,  and  mixes  itfelf  with  the  dull  : The  fpirit 
departs  whither  God  hath  dertined  it.  By  death  it  is 
indeftruftible  ; which  is  manifeft  from  the  common  and 
frequent  obfervation  of  phthifical  people,  who,  while 
their  bodily  powers  are  wafting  by  difeafe,  evidently 
pofl'efs  a moft  ferene,  lively,  and  joyful  mind. 
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Chap.  I.  The  FIBRES. 


t.  ^"1  ■'HE  moll  fimple  parts 

i 2.  The  common  fabric  of 
the  folids 
The  fibres 

Their  more  permanent  particles 
are  earthy 

4.  The  earthy  particles  cohere  by 

means  of  a gluten  interpofed 
betwixt  them 

5.  The  gluten  is  Compofed  of  oil  and 

water 

6.  The  Ample  fibre 

7.  A confpicuous  linear  fibre 

8.  Laminte  or  plates 

9.  Common  fabric  of  the  cellular 

texture 


Its  diverfity  in  general 

10.  Membranes  formed  of  the  cel- 

lar texture 
VelTels 

Tunics  or  coats 

11.  That  the  veflels  of  the  tunics  are 

an  acceffion  to  the  cellular 
texture 

12.  That  the  cellular  texture  is  eve- 

ry where  to  be  found 

13.  The  inorganic  concrete 

14.  That  the  fibres  and  cellular  tex- 

ture are  formed  of  the  gluten 

15.  Afterwhatmanner  the  folids  are 

formed  of  the  gluten. 


Chap.  II.  The  CELLULAR  TEXTURE. 


16.  The  differences  of  cellular  tex- 
. ture 

In  what  parts  it  is  Ihort  and  ten- 
der 

17. 1-n  what  parts  it  is  more  lax 
18.  That  the  fat  is  poured  out  in 
thefe 

jp.  The  fmall  fanguineous  velfels  of 
the  cellular  texture 
That  the  fat  is  depofited  from 
the  extremities  of  the  arteries 
That  it  exudes  alfo  longitudi- 
nally through  them 
20.  That  the  fame  is  reforbed  into 

Chap.  III.  T h 

» 

26.  The  figure  of  the  arteries 

27.  That  they  have  no  external  and 

conftant.  common  membrane 
That  their  firll  true  membrane 
is  every  where  cellular 
you.  II, 


the  veins 

Whether  the  veins  temain  in  the 
celular  texture 

2 1 . That  all  the  cells  mutually  open 
• into  one  another 

23.  The  very  great  dignity  or  impor- 
tance of  the  cellular  texture 

23.  The  contradllle  force  of  the  cel- 

lular texture  different  ftoin 
the  irritable  one 

24.  The  various  ufes  of  the  fat 

25.  The  caufes  and  effedls  of  the  fat 

being  colledted  in  the  cellsj 
or  abforbed  by  them. 

VESSELS. 

28.  That  the  exterior  one  is  more 

lax , and  perforated  with  blood  ■ 
velfels  and  nerves 

29,  The  inner  more  denfe  and  pro- 

per coat  of  the  artery 
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30.  The  mufcular  coat  formed  of 

circular  fibres 

That  there  are  no  longitudinal 
ones 

A fliort  cellular  texture  under 
the  mufcular  coat' 

31.  The  innermoft  membrane  of  the 

artery 

How  this  is  formed  in  the  arte- 
ries of  the  vifcera 

32.  The  arteries  of  the  arteries 
The  nerves  of  the  arteries 

If  there  is  thence  a contiaftile 
power  diftinfl;  from  the  fimple 
elafticity 

33-  The  round  light  of  the  arteries 
The  pulfe  of  the  arteries 

34.  The  ftrcngth  of  the  arteries 
That  the  trunk  is  weakeft,  the 

branches  more  ftrong 

35.  That  the  arteries  go  to  all 

parts 

The  proportion  of  the  arteries 
to  the  parts  which  they  en- 
ter 

36.  The  proportion  of  the  folid  part 

of  the  artery  to  its  light  or 
cavity 

37.  The  divifion  of  the  arteries  into 

branches 

The  proportion  of  the  light  of 
the  branches  to  that  of  the 
trunk 

The  angles  at  which  the  bran- 
ches go  off 

The  flexions  of  the  arteries 
38-  The  anallomofes and  net-works 
of  the  vefiels 

39.  How  the  fmallell  artery  goes  off 

into  a vein 

40.  The  various  difpofition  of  the 

arteries  in  the  vifcera 


41.  That  the  arteries  go  out  into 

vefiels  of  the  leflcr  kinds 

42.  Otherwifc  they  go  off  into  ex- 

cretory dufts 

43.  Olherwife  that  they  at  laft  ter- 

minate into  exhaling  canals 

44.  Whether  every  where  there  are 

vefiels  produced  from  the  red 
ones 

4J.  Whether  the  fmaller  vefiels  are 
ufually  produced  by  a multi- 
plied divifion 

46.  That  the  veins  belonging  to  ma- 

ny are  fimilar,  to  various  o- 
thers  are  different 

47.  The  ftrucfure  of  the  veins 

48.  The  amplitude  and  divifion  of 

the  veins 

That  they  affeft  the  furface  of 
the  body 

49.  The  valves  of  the  veins 

50.  That  the  origins  of  the  veins  are 

from  the  arteries,  from  the 
veins  of  the  leflcr  genera, 
from  the  reforbing  veins  of 
the  whole  circumference,  and 
from  every  cavity  of  the  body 

51.  That  other  vefiTels  reforbing  from 

the  cellular  texture  are  little 
different  from  thefe 

52.  Tliat  there  are  veins  as  well  as 

arteries  of  fmaller  kinds 

53.  The  lymphatic  vefiels 

54.  1 he  conglobate  glands 

55.  Where  the  ly^mphatic  vefiels  are 

found  • 

Tliat  they  unite  in  the  thoracic 
dudl 

36.  The  orifice  of  the  conglobate 
glands 

57.  The  valves  of  the  lymphatics. 


Chap.  IV.  The  MOTION  of  the  BLOOD  through  the  ARTE- 
RIES AND  VEINS,  OR  THE  CIRCULATION. 

58.  In  what  manner  the  blood  fills  60. — 7^*  The  direftion  of  the  mo- 

the  arteries  and  veins  tion  of  the  blood 

59.  That  the  blood  moves  rapidly  60.  Proofs  of  the  communication  of 

through  all  the  vcffela  the  arteries  and  veins 


6?. 


1 N D 


E X. 


25? 


6l.  That  the  blood  flows  through 
the  arteries  from  the  heart  to 
the  extremities 

6i.  That  fomediave  doubted  con- 
cerning the  motions  of  the 
venous  blood 

Who  have  acknowledged  their 
error 

63.  That  Harvey  firft  Ihowed  the 

venal  blood  to  return  from  the 
extremities  to  the  heart 
This  is  proved  by  the  valves 
which  prevent  the  reflux  of 
the  blood  into  the  branches 

64.  That  the  valves  alfo  fuftain  the 

weight  of  the  blood 
That  thefe  alfo  caufe  the  pref- 
fure  of  the  tnufcles  to  drive 
the  blood  into  the  veins  to- 
wards the  heart 

65.  — 70,  Which  things  fliow  the 

courfe  of  the  venous  blood 

65.  The  valves  of  the  right  hde  of 

the  heart 

66.  Ligatures  and  compreffion  In  a 

living  perfon 

67.  More  accurate  experiments  on 

living  animals 

C H A p.  V.  The 

77,  78.  The  bags  of  the  pleura 

77.  The  medlattinum 
The  pleura 

78.  The  place  of  the  pericardium 
The  hinder  part  of  the  media- 

ftinum  . 

The  ligaments  of  the  lungs 
79«  80.  The  pericardium 

81.  The  arteries  of  the  pericardium 
Its  veins 
Nerves 

82.  The  ftrudlure  of  the  pericardi- 

um 

The  water  contained  In  it 

83.  The  ufe  of  the  pericardium 

84.  What  animals  have  a heart 

85.  In  what  manner  the  vena  cava 

terminates  In  the  heart 
S6.  The  right  finus  venofus 


68  Injedlions  into  the  veins 

69.  Transfufion  of  blood 

70.  That  the  blood  pafles  from  the 

arteries  into  the  veins,  pro- 
ved by  injeftion 

71.  That  the  fame  palfage  is  fhown 

by  the  microfeope 
That  there  is  no  parenchyma 
between  the  arteries  and 
veins 

7Z.W^hIch  circulation  of  the  blood 
is  proved  by  what  is  already 
fa  id 

73.  That  there  are  fomc  places, 

however,  where  the  paflage 
is  for  a little  contrary  to  the 
above  mentioned  one. 

74.  That  in  the  lymphatic  velfels 

the  paffage  of  the  liquor  is 
from  their  roots  to  the  thora- 
cic du6l 

75.  That  all  the  reforbed  vapours 

are  carried  towards  the  heart 

76.  That  a paffage  mult  be  found 
for  the  blood  from  the  right 
ventricle  of  the  heart  Into  the 
left. 


HEART. 

The  right  auricle 

87.  I he  oval  fofla 
The  oval  ring 

88.  Eultachius’s  valve 

89.  By  what  powers  the  blood  Is 

forced  into  the  cavities  of 
the  heart  lying  on  the  right 
fide 

90.  The  contraftlon  of  the  right 

auricle  of  the  heart,  and  what 
follows  from  thence 

91.  The  figure  and  fituatlon  of  the 

heart 

92.  The  anterior  or  right  ventricle 

of  the  heart 

93.  The  valvulx  triglockines 

94.  Their  papillary  mulcles 
•95.  The  ufe  of  the  trigiochines 

96.  That  the  heart  is  llimulated  to 
R 2 con- 


252 


E X. 


I N D 

contraftion  by  the  blood 
forced  into  it 

97.  The  mufcular  fibres  of  the  heart 

according  to  the  author 

98.  The  fame  defcribed  by  others 

99.  The  nerves  of  the  heart 

100.  That  thefe  nerves  give  the 

heart  its  power  of  motion 

101.  But  that  there  is  alio  fome  o- 

ther  caufe 

102.  The  irritable  power  placed  in 

the  heart 

103.  How  the  contraction  of  the 

ventricle  Is  performed 
10.J..  By  the  contraftion  of  the  heart 
the  return  of  the  blood  into 
the  auricle  and  veins  is  pre- 
vented 

105.  By  the  contraction  of  the 

right  ventricle  the  blood  is 
driven  into  the  pulmonary 
artery 

106.  The  origin  and  beginning  of 

the  pulmonary  artery 
Its  feminal  valves 

107.  The  going  out  of  the  blood 

from  the  right  ventricle  into 
the  pulmonary  artery 

1 08.  The  pafTage  of  the  blood  thro’ 

the  lungs 

109.  That  the  blood  cannot  flow 

back  from  the  pulmonary 
artery  into  the  heart 

1 10.  The  pulmonary  veins 

The  courfe  of  the  blood  thro' 
thefe 

111.  The  left  finus  venofus 
The  left  auricle 

112.  That  the  contraCflon  of  the 

left  antrum  forces  the  blood 
into  tire  left  ventricle 
The  valvula  mitralcs 

1 13.  The  courfe  of  the  blood  from 

the  right  ventricle  into  the 
left,  or  the  lefiTcr  circulation 

114.  The  left  ventricle 

J 15.  That  the  blood  is  forced  into 
the  aorta  by  the  the  con- 
traction of  the  left  ventricle* 


1 16.  The  valves  of  the  aorta. 

1 1 7.  The  diaftole  of  the  heart 

118.  In  what  manner  the  motions 

of  the  auricles  and  ventricles 
alternately  follow  one  ano- 
ther 

1 19.  Why  thefe 'motions  for  fucha 

long  .time,  and  fo  conftant- 
ly,  follow  one  another 

120.  The  queftlon  anfwered,  that 

this  Is  explained  by  the  fti- 
mulus  of  the  blood  driven 
Into  irritable  cavaties. 

1 2 1.  That  nothing  elfe  is  required. 
That  the  reafon  cannot  be 

foitnd  either  in  the  com- 
prelTion  of  the  nerves  or  of 
the  coronary  arteries 

122.  That  the  powers  of  the  heart 

are  not  affilted  by  the  ofcil- 
lation  of  the  fmalleft  vef- 
fels 

Nor  by  the  power  of  external 
heat 

Nor  by  the  contraClile  force  of 
the  arteries 

123.  The  velocity  with  which  the 

blood  i flues  from  the  heart 
The  weight  of  the  blood  in- 
cumbent on  the  heart 
The  force  of  the  heart 

124.  That  hence  many  things  arc 

uncertain 

That  the  powers  of  the  heart 
are  notwithftanding  very 
ftrong 

125.  That  the  fame  is  proved  by  the 

refinance  which  the  heart  o- 
vercomes 

126.  The  entrance  of  the  blood  in- 

to the  coronary  arteries 
The  two  coronary  arteries 

127.  Their  termination  in  the  veins 
The  great  coronary  vein 

128.  The  middle  vein. 

The  third  vein 

129.  The  anterior  veins 

130.  The  middle-fizcd  veins 

131.  The  lead  veins 
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1132.  When  the  coronary  arteries 
receive  the  blood 

133.  That  the  blood  returns  from 
the  coronary  arteries  into 


the  cavities  of  the  heart 
through  the  veins.  • 

134.  Thr  lymphatic  veffels  of  the 
heart. 


Chap.  VI.  The  NATURE  of  the  BLOOD  and  HUMOURS 
OF  THE  HUMAN  BODY. 


135.  The  blood  in  general  , 

136.  The  warmth  of  the  blood 
The  vapour  Iffuiiig  from  blood 

when  drawn 

137.  That  the  blood  coagulates 

when  this  vapour  is  fent  out 
from  it. 

The  cruor  is  the  principal  part 
of  the  coagulum 

138.  The  ferum  of  the  blood 

139.  How  the  blood  is  changed  by 

putrefaftlon 

540.  Befides  thefc,  that  there  are  in 
the  blood,  fea-falt,  earth, 
earth  of  iron,  and  air  in  an 
inelaftic  ftate 

-l4l.What  changes  are  wrought 
upon  the  blood  by  the  ad- 
mixture of  falts 

142.  The  chemical  analyfis  of  the 
blood 

J43.  A fummary  of  thofe  things 
that  are  to  be  known  from 
thence 

144.  That  the  red  globules  are  di- 

ftinguifhed  in  the  blood  by 
the  help  of  the  microfeope 
Their  figure 

145.  The  colour  of  the  globules, 

their  number,  magnitude, 
and  figure,  variable 
Whether  of  not  they  break  In- 
to others  fmaller 

146.  That  fibres  are  produced  from 

walked  blood  which  did  not 


•cxlft  in  the  living  animal 

147.  That  the  cruor  is  compofed  of 

globules  which  are  inflam- 
mable 

148.  The  chemical  analyfis  of  the 

ferum 

That  the  aqueous  humours, 
the  faliva  and  mucus,  give 
over  the  fame  principles  by 
dillillatlon 

149.  The  quantity  of  blood  in  the 

whole  body 

150.  That  the  proportions  of  the 

elements  of  the  blood  arc 
not  always  the  fame 
Which  of  them  vary  in  their 
proportion 

151.  On  the  different  proportion  of 

the  elements,  and  the  confi- 
deration  of  the  ftriiClure  of 
the  folids,  depend  the  dif- 
ferences of  conffitutions 

152.  The  ufe  of  the  red  cruor. 

153.  The  coagulable  ferum,  thinner 

liquids,  Saline  particles,  air, 
fire ; what,  and  by  what 
means  produced 

154.  That  the  thick  blood  and  more 

thin  liquids  arc  equally  ne- 
cefl'ary  for  health 

155.  The  difference  between  the  ar- 

terial and  venous  blood 

156.  That  all  the  reft  of  the  hu- 

mours are  produced  from  the 
fame  blood. 
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Chap.  VII.  The  COMMON  OFFICES  of  thb 
ARTERIES. 


157.  The  blood  propelled  from  the 

left  ventricle  into  the  aorta 

158.  That  the  arteries  are  conllant- 

ly  full 

The  pulfe  of  the  arteries,  and 
its  caufe 

lyp.  Thecontraftion  of  the  arteries 

160.  How  it  is  proved  that  the  ar- 

tery is  contradled,  and  the 
blood  driven  forward  by  that 
means 

161. 'That  no  fucceflion  can  be  per- 

ceived in  the  puliation  of 
different  arteries,  although 
we  are  certain  that  it  muff 
adliially  take  place 

1 62.  That  the  velocity  of  the  blood 

coming  from  the  heart  muff 
continually  be  diminifhed  as 
it  proceeds  farther  through 
the  arteries 

What  things  feem  to  be  dimi- 
niflied,  without  actually  be- 
ing fo 

163.  That  the  blood  does  no't  lofe 

fo  much  of  its  velocity  as 
according  to  calculation  it 
ought  to  do 
The  caufc  of  this 

1 64.  Why  the  pulfe  vanlfhes  in  the 

fmalleft  arteries 

j'65.  That  the  blood  preffes  againff 
the  fides  of  the  veins 
Why  the  veins  do  not  beat  like 
the  arteries 

166.  That  the  pulfe  is  the.meafure 

of  the  powers  of  the  heart 
What  is  meant  by  a flow,  large, 
hard,  and  quick  pulfe 
Where  it  is  bell  felt 

167.  That  the  pulfe  is  more  flow  in 

proportion  to  the  bulk  of 
the  animal. 

The  difference  of  the  pulfe  in 
men  according  to  the  time 
of  the  day 


168.  That  a frequent  pulfe  is  diffe- 

rent from  a fwift  one 
Different  caufes  of  a frequent 
pulfe 

169.  By  what  powers  the  venous 

blood  is  moved 

170.  That  the  fame  moves  more 

quickly  in  the  trunks  than 
in  the  branches 

171.  By  vrhat  means  a ftagnation 

tion  and  coagulation  uf  the 
the  blood  is  prevented 

172.  That  the  veivous  blood  is  pro- 

pelled by  the  aftion  of  the 
mufcles 

173.  Other  powers  comprefiing  the 

veins 

174  The  power  of  derivation 

What  are  the  ufes  of  the  ana- 
ftomofes 

175.  The  velocity  of  the  venous 

blood 

What  caufes  render  its  mo- 
tion more  dilffcult 

176.  The  time  in  which  the  circula- 

tion i»  performed 

177.  The  effeCls  of  the  motion  of 

the  heart  and  arteries  on  the 
blood,  by  what  means  they 
are  calculated 

178.  179.  By  what  means  we  un- 

devlland  the  manner  in  which 
tbeic  things  are  carried  on 

1 80.  What  fi  idtion  takes  place  in 

the  arteries. 

Its  effefts  how  crdculatcd 
Whence  the  rediids  of  the 
blood 

181.  Whether  heat  is  produced  by 

the  motion  of  blood 

182.  That  the  progreffive  motion 

of  the  blood  hinders  putre- 
fadlion 

183.  That  it  is  various  in  different 

particles  of  a different  dif- 
pofition 

184. 


X 84*  The  effefts  of  the  fyftoles  of 
the  arteries 

185.  That  the  fmalleft  mouths  of 
the  arteries  are  modles  in 
which  the  fmall  maffes  of 


Chap.  VIII.  Of 

188.  Four,  clafles  of  fecreted  hu- 

mours 

That  the  firft  is  of  the  coagu- 
lable  ones,  which  for  the 
moft  part  exhale 

189.  That  the  fecond  is  of  fuch  as 

■ are  not  coagulable,  which 
partly  exhale,  and  partly 
not 

190.  That  the  third  is  of  the  mu* 

cous  ones 

19 1.  That  the  fourth  is  of  the  in- 

flammable ones 

192.  That  the  other  humours  arc 

compofed  of  thefe 

193.  That  a defcription  of  the  fe- 

cretory  organs  is  i-equired, 
according  to  what  we  ob- 
ferve  of  the  different  natures 
of  the  humours  fecreted  by 
different  organs 

19^.  That  the  fecretion  of  coagu- 
lable liquors  is  performed 
without  glands 

195.  What  glands  fecrete  the  al- 

buminous humour  of  the 
joints 

196.  The  feat  of  thefe  glands 

197.  That  the  exhaling  liquors 

which  are  not  coagulable 
are  fecreted  without  glands 

198.  That  fuch  liquors  as  are  nei- 

ther coagulable  nor  exha- 
ling, are  fecreted  by  con- 
glomerate glands 
That  thefe  are  made  up  of 
kernels 

199,200,201.  The  flruflure  of 
thefe  kernels 

202.  That  the  liquors  of  198  are 
even  fecreted  without  thefe 


blood  are  formed 

1 86.  What  is  the  ufe  of  the  reticu- 

lar works  of  the  arteries 

187.  The  efiFefts  of  a flow  motion  of 

the  blood. 

SECRETION. 

kernelly  glands 

203.  That  the  mucus  is  every  where 

fecreted  by  glands 
The  ftrudlure  of  a true  gland 

204.  How  the  fecretion  is  perform- 

ed in  thefe  glands 

205.  The  mouth  of  the  excretories 
The  cryptie  or  cells 

206.  The  conglutinatcd  glandules 

207.  The  excretory  duffs 

208.  The  compound  glands 

The  agminated  or  congregate 
glands 

209.  The  various  fecretion  of  in- 

flammable liquors 
That  there  are  many  febaceous 
glands'  without  a duff 
That  there  are  other  febaceous 
ones  which  have  a duff 
21  r.  Compound  febaceous  ones 

212.  That  milk  is  fecreted  in  the 

conglomerate  glands 

213.  The  organs  being  defcrlbed, 

that  we  mull  return  to  the 
queflion  193. 

214.  That  the  blood  coming  to  the 

fecretories  is  of  a particular 
nature 

215.  That  the  retardation  of  the 

blood  in  the  Icall  veffels  fe- 
parates  the  more  denle  hu- 
mours from  the  lighter  and 
fuch  as  are  more  flow  in 
their  motion 

216.  That  the  mouths  of  the  fecre- 

tor.y  veffels  are  of  different 
diameters 

217.  That  this  inequality  may  al- 

ter the  fecreted  humours  in 
many  different  ways 

2 1 8.  That  moft  fecretions  happen 

R 4 through 
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through  fmall  veffds  Tifing 
from  a red  artery 
That  fome,  however,  are  made 
by  thefe  velTds  which  arife 
from  others  of  a lefler  kind 

319.  That  perhaps  the  angle  at 

which  the  fecretoiy  branch 
goes  off  is  of  fome  confc- 
quence 

What  things  render  this  pro- 
bable 

What  things  render  it  doubt- 
ful 

320.  That  the  flexions  of  velTels 

contribute  to  fecretiori 

221.  That  the  thicknefs  of  the  ar- 

teries may  do  the  fame 
That  their  irritability  does  al- 
moft  the  fame  things 

222.  That  [various  things  which 

augment  or  diminiflr  the 
velocity  of  the  blood  have 
great  effeft  on  the  fecrc- 
tlons 

323.  That  the  fecreted  luimours  va- 

ry by  a variation  of  thefe 
conditions 

324.  That  the  moil  large  and  denfe 

particles  of  the  blood  pafs 

Chap.  IX.  Of  R 

234.  The  figure  of  the  lungs 

235.  The  external  membrane  of  the 

lungs 

236.  The  Itrufturc  of  the  lungs 
337.  The  ftrufture  of  the  afpera  ar.. 

ter  la 

238.  The  fibres  of  it  are  mufcular 

239.  Its  mucous  glandules 

The  conglobate  glands  in  their 
neighbourhood 

240.  The  veflels  and  nerves  of  the 

afpera  arteria 

241.  Its  diviiiori  into  bronchia 

342.  That  their  ultimate  branches 

terminate  in  the  cellular  tex- 
ture 

343.  The  bronchial  arteries  and 

veins 


into  the  veins 

225.  What  becomes  of  the  largei 

flow,  and  fluggilh  parti- 
cles 

And  of  the  coagulable  ones 

226.  In  what  veflTds  the  thin  and 

aqueous  liquors  are  fecrc- 
ted 

226.  * In  what  veflels  are  fecreted 

the  light  aqueous  but  vif- 
cld  and  flow  humours 

227.  Various  hypothefes  are  formed 

concerning  lecretion 

228.  It  remains  to  be  found  out  how 

the  pure  fecretions  are  made 
That  all  humours  newly  fecrc- 
ted  have  an  admixture  of 
water 

229.  What  humours  become  vifeid 

by  ftagnating  in  the  veflels 

230.  That  liquors  may  be  changed 

in  their  receptacle  by  the 
admixture  of  a new  liquid 

231.  That  the  reforbed  humours  arc 

alfo  of  ufe 

232.  The  ufe  of  receptacles 

233.  The  powers  by  which  the  re- 

tained humours  are  at  laft  e- 
jedled. 

E S P 1 R A T I O N. 

244.  The  pulmonary  artery 

245.  d'he  pulmonary  veins 

245.  *Thc  lymphatic  vclfels  of  the 

lungs 

The  nerves  of  the  lungs 

246.  That  a very  large  portion  of 

the  blood  enters  the  lungs 
That  the  utility  of  this  vifeus 
depends  on  the  air 

247.  The  nature  of  atmofpherical 

air  • 

248.  In  what  manner  It  is  excluded 

from  the  body 

It  ought  to  be  underflood  why 
it  enters  the  lungs 

249.  It  is  fhown  why  it  enters  them 
25a.  The  general  fabric  of  the  tho- 
rax 


251.  The 


index: 


25’ I.  The  vertebrae  of  the  back 

252.  The  articulation  of  the  ribs 

with  the  vertebrae 
The  ligamenrs  of  the  latter 

253.  How  the  ribs  are  joined  with 

the  fternum 

254.  The  length  of  the  ribs. 

255.  The  diretlion  of  the  ribs 
Their  ftrength  various 

256.  The  fternum 

257.  That  the  thorax  muft  be  raifed 

in  order  to  dilate  the  feat  of 
the  lungs 

That  this  is  performed  by  the 
external  intercottal  mufcles. 
358.  The  internal  intercoftals. 

There  are  doubts  concerning 
the  aftion  of  thefe,  but  it  is 
certain  that  they  are  eleva- 
ted 

259.  By  what  means  thefe  enlarge 

the  thorax.  They  are  not, 
however,  fufficient  to  per- 
form this  dilatation 

260,  261.  The  diaphragm 

262.  The  two  holes  of  the  feptum 

263.  That  the  contraftion  of  the 

feptum  augments  the  capa- 
city of  the  thorax 
But  that  this  is  performed  on- 
ly by  means  of  refpiration 

264.  Wliat  powers  confpire  to  pro- 

duce the  more  deep  infpira- 
tions 

265.  Infpiration  how  performed 
Its  effects  on  the  air  and  blood- 

veflels 

266.  Whether  there  is  air  between 

the  lungs  and  thorax 

267.  That  the  air  is  vitiated  by  re- 

fpiration 

268.  The  inconveniences  of  too  long 

an  infpiration 

269.  The  powers  of  exfpiration 

270.  That  the  abdominal  mufcles 

confpire  to  produce  this  ef- 
feft  . 

That  the  fternocoftals  and  0- 


thers  alfo  aflift 

271.  What  powers  alEft  the  mufcleti 

in  the  ftronger  refpirations 

272.  The  effeefts  of  exfpiration 

273.  That  from  thence  there  arlfes 

a new  neceffity  for  refpira- 
tion 

274.  That  we  can  fcarce  afilgn  any 

other  caufes  for  alternate  re- 
fpiration 

275.  That  refpiration  is  neceftary 

for  an  adult 

,276.  That  the  ufefulnefs  of  refpira- 
tion is  different  from  that 
necelSty 

277.  From  whence  thefe  things  arc 

difeovered 

278.  'Whether  animal-heat  is  gene- 

rated in  the  lungs 

279.  Whether  the  blood  is  conden- 

fed  in  the  lungs 

280.  Whether  air  itfelf  is  received 

into  the  blood  In  the  luners 

O 

What  things  render  this  pro- 
bable 

281.  WTiat  things  feem  to  prove  the 

contrary 

282.  Whether  the  blood  is  cooled  in 

the  lungs 

•283.  Whether  the  red  colour  of  the 
blood  proceeds  from  the  air 

285.  Whether  the  ufe  of  the  blood 

is  to  abforb  nitre  from  the 
air 

286.  What  animals  live  long  with- 

out air 

Why  every  animal  dies  in  air 
that  is  not  often  changed 

287.  What  is  the  agreement  be- 

tween the  pulfe  and  refpira- 
tion 

288.  Cough 

289.  Laughter 
Weeping 
Hickup 
Sneezing 

290.  The  acceffory  ufes  of  refpira- 

tion. 
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Chap.  X,  [XL]  The,  VOICE  and  SPEECH. 


29 1 . That  the  larynx  is  made  of  car* 

tilages 

Its  veffds  and  nerves 

292.  TKe  fcutiform  cartilage 
Z93.  The  annular  cartilage 

294.  The  arytenoide  cartilages 

295.  The  glottis 

296.  The  epiglottis 

297.  The  ventricles  of  the  larynx 

298.  The  mucous  glandules  of  the 

larynx 

299.  The  thyreoide  glandule 

300.  The  connexion  of  the  larynx 

vi'ith  the  os  hyoides 
The  elevation  and  narrowintr 
of  the  larynx  and  glottis 


301.  The  deprcfllon  and  dilatation 

of  the  larynx  and  glottis 

302.  The  cavity  of  the  mouth 
The  nollrils 

303.  The  tongue 

304.  The  voice 
Whifpering 

305.  The  ftrength  of  the  voice 
How  an  acute  tone  is  made 

306.  That  a grave  tone  is  produced 

by  oppofite  caufcs 

307.  The  caufes  of  a diverfity  of 

tones 

308.  Singing 

309.  Speech 

310.  The  pronunciation  of  letters. 


Chap.  XL  The  BRAIN  and  NERVES. 


31 1.  A confideration  of  the  order 

312,  — 3 19.  The  arteries  which  be- 

long to  the  brain 

3!I2.  The  arch  of  the  aorta,  and  the 
branches  produced  from  it 
5f3.  The  divifion  of  the  carotid 
The  external  carotid.  From  it 
proceeds 

The  fuperior  thy'reoide  artery 
The  lingual  artery 
The  labial  one 
The  afcending  pharyngea 

314.  The  occipital  artery 
The  auricular  one 

315.  The  temporal  artery 

The  internal  maxillary  one 

316.  The  principal  ■ branch  to  the 

dura  mater 

Other  branches  of  the  internal 
maxillary 

316.  * Ihe  internal  caiotid 
Its  angles 

Its  palTage  through  the  fora- 
men of  the  ps  petrofum 
The  branches  produced  from 
it  in  the  receptacle 

317.  The  branches  of  the  internal 

carotid  on  the  bridge  and 


crura  of  the  brain 

The  branch  accompanying  the 
plexus  choroides  and  optic 
nerve 

The  anterior  and  pofterior 
branch 

The  ftrutlure  of  the  branches 
of  the  carotid  arterj’’  which 
lie  within  the  fleull 

318.  What  may  be  collefted  from 
the  hiftoryof  the  arteries  of 
the  brain 

320.  324.  The  coverings  of  the  brain 

32c.  The  bony  covering  of  the  enr 

cephalon 

The  hard  membranes  in  gene- 
ral 

321.  The  external  and  internal  la- 

mina of  the  hard  membrane 

The  falx  and  tentoria  proceed 
from  thefe,  and  what  is  their 
ufe 

322.  The  glands 

323.  The  arachnoid  membrane 

324.  The  pia  mater 

525.339.  The  of  the  ence- 

phalon 

325.  The  fourth  finus 

326.  The 
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3*26.  The  fuperior  finus  of  the  falx 
The  tranfverfe  finufes 

327.  The  inferior  finus  of  the  falx 

328.  The  inferior,  anterior,  and  po* 

fterlor  veins  of  the  brain 

329.  The  veins  of  the  cercheilum 
That  the  fuperior  ones  termi- 
nate in  the  fourth  finus;  the 
inferior  ones  in  the  fuperior 

• and  tranfverfe  finus  of  the  os 

petrofum 

330.  A finus  like  a circle 

The  tranfverfe  finufes  joining 
the  cavernous  ones 

331.  The  fuperior  finus  petrofus 
The  inferior  finus  petrofus 
The  pofterior  occipital  finus 

332.  The  anterior  occipital  finus 
The  cavernous  finus 

The  conjunftion  of  the  finufes 
and  external  veins  of  the  cra- 
nium with  one  another,  and 
what  happens  from  thence 

333.  The  life  of  the  finufes 

334.  What  happens  to  the  arteries 

with  the  finufes 

335.  That  the  blood  chiefly  flows 

into  the  jugular  veins 
Their  cerebral  and  facial 
branches 

336.  The  external  jugular  vein 
The  internal  vertebral  vein 

337.  The  finus  of  the  medulla  fpi- 

nalis 

338.  The  ufes  of  the  venal  anafto- 

mofes 

339.  The  lymphatic  veffels  of  the 

brain 

The  reforption  of  that  which 
exhales  in  the  brain 

340.  That  a great  number  of  parts 

are  comprehended  under  the 
name  of  encephalon 
The  cerebrum,  cerebellum, 
bridge,  and  medulla  oblon- 
gata, what  they  are 

341.  The  figure  of  the  brain 
Its  or  circumvolutions 
Its  cortex 

Medulla 


Lobes 

342.  The  more  fubtile  ftruAure  of 

the  brain 

343.53-  Ihe  interior  anatomy  of 
the  brain 

343.  The  oval  feftion  of  the  brain 
The  corpus  callofum 

344.  The  anterior  or  three-horned 

ventricle 

345.  The  corpora  firiata 

The  thalami  of  the  optic  nerves 
The  double  femicircular  centre 
The  anterior  commiffure 
The  mamillary  eminences 

346.  The  pellucid  feptum 
The  fornix 

The  fimbriae 
The  hippocampi 
The  pfaiterium 

347.  The  choroid  plexus 

348.  The  third  ventricle 

349.  The  pituitary  gland 

350.  The  pollcrior  double  commif- 

fure 

351.  The  feparation  of  the  third  ven- 

tricle from  the  calamus  ferip- 
toriii-s 

The  anterior  commiflure 

352.  The  nates 
The  teftes 

The  pineal  gland 

353.  The  crura  of  the  brain 

354.  The  cerebellum 

355.  The  bridge 

The  medulla  oblongata 
The  olive-fliaped  and  pyrami- 
dal bodies 

The  fourth  ventricle 
The  great  valve 
The  aquedudl 
The  calamus 

356.  The  common  origins  of  the 
. nerves  of  the  brain 

357.  The  origins  of  each  of  the  fingle 

nerves  of  the  brain 

358.  The  medulla  fpinalis 

The  pia  mater,  arteries,  and 
veins  of  the  fame 

359.  The  arachnoid  membrane  of 

the  medulla  fpinalis 

360.  The 
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360 

360.  The  hard  membrane  of  the  me- 

dulla fpinalis 
The  toothed  ligament 

361.  The  common  properties  of  the 

fpinal  nerves 

362.  The  anterior  and  pofterior 

trunks  of  the  fpinal  nerves 
The  intercoftal  nerve 
The  eighth  pair 
The  phrenic  nerve 
The  acceflbry  nerve 
364- 11  he  extremity  of  the  nerves 
The  ftraightnefs  of  the  fibres 
of  the  nerves 

That  the  nerves  are  fcarcely  e- 
laftic,  and  not  at  all  irritable 
The  number  of  nerves  in  pro- 
portion to  the  parts  to  which 
they  are  fent 

The  anaftomofes  of  the  nerves 
Ganglions 

365.  How  it  is  proved  that  fenfa- 

tion  is  owing  to  the  nerves 
That  it  is  the  medullary  part 
of  the  nerve  which  feels 

366.  That  the  foul  perceives  in  the 

brain,  not  immediately  by 
the  fenforia  and  branehcs  of 
the  nerves 

367.  How  the  mufcles  are  affefted 

by  compreffing  or  irritating 
the  nerves 

368.  What  impediments  of  the  ani- 

mal motions  happen  on  hurt- 
ing the  brain  or  fpinal  mar- 
row 

369.  From  what  is  laid  down  in  367 

and  368,  the  nerves  are  pro- 
ved likewifc  to  be  the  organs 
ef  motion 

370.  Whether  there  is  in  the  brain 

any  principal  feat  in  which 
is  the  origin  of  all  motions, 
and  the  end  of  all  fenfation, 
where  the  foul  refides 
T'liat  that  feat  is  not  in  the  cor- 
pus callofum 

371.  Nor  is  it  the  proper  province 

of  the  cerebellum  to  carry  on 
the  vital  motions 
Nor  are  we  to  derive  the  mo- 


tions called  animal  and  vital 
from  different  fources 

372.  That  the  feat  of  the  foul  is 

where  the  nerves  firft  begin 

373.  That  the  nerves  are  the  organs 

of  fenfation  and  motion,  not 
by  their  membranes,  but 
their  medullary  part 

374.  What  the  medulla  is 

375'  Whether  a medullary  fibre  is 
folid 

376.  That  the  nerves  are  entirely 

devoid  of  elafticity 

377.  That  motion  can  only  be  pro- 

pagated downwards 
That  from  what  is  already  fald, 
it  follows,  that  the  medul- 
lary fibre  feems  to  be  hol- 
low 

378.  A difproof  of  the  objeAions 

ufually  brought  againft  this 

379.  The  nature  of  the  nervous  fluid 
How  proved  not  to  be  eledlri- 

cal 

38®.  That  the  nature  of  that  fluid 
is  neither  aqueous  nor  albu- 
minous 

381.  Of  what  kind  the  nervous  fluid 

ought  to  be 

382.  How  it  is  rendered  more  pro- 

bable that  the  nervous  fluid 
pafles  through  a hollow  tube 
than  through  a fpongyifolid 

383.  A double  motion  of  the  ner- 

vous juice 

384.  That  the  fame  nerves  moft  evi- 

dently ferve  both  for  fenfe 
and  motion 

38c.  What  becomes  of  the  nervous 
fluid 

Whether  it  nourlfhes  the  body 

386.  Queftlons  concerning  the  ufes 

of  the  different  parts  of  the 
brain 

387.  The  offices  of  the  ventricles 

388.  What  is  known  concerning  the 

ufe  of  the  tubercles 

389.  The  offices  of  the  ftriae  and  the 

internal  dufts 

390.  The  order  of  thofe  things  which 

follow  confidered. 

391.  WTat 
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Chap.  XII.  MUSCULAR  MOTION., 


391.  What  18  called  the  dead  power 

of  the  fibre 

392.  The  reafon  jwhy  it  is  jcalled 

dead 

Its  effcAs 

393.  The  power  of  the  dead  fibre 

corhmorily  known. 

The  properties  of  the  common 
red  mufcular  fibre 

394.  What  the  fibres  of  a mufcle, 

and  the  mufcle  itfelf,  are 

395.  The  fibres  treated  more  fully 

396.  The  belly,  tendon,  aponeuro- 

fis,  and  capfule  of  a mufcle, 
what 

Whether  the  fibres  of  the  ten- 
dons are  of  a different  genus 
from  the  mufcular  ones 
The  parts  in  which  the  mufcles 
go  off  in  long  tendons,  and 
thofe  to  which  they  affix 
thcmfelves 

397.  The  reafons  of  the  tendons  u- 

niting  themfelves  with  the 
fleffi 

A pennated  mufcle,  what 

398.  The  arteries,  veins,  lympha- 

tics, and  nerves,  of  the  muf- 
cles 

399.  The  ftrufture  of  the  leaft  fibre 

which  ferves  as  an  element 
to  the  mufcle 

400.  That  there  is  a threefold  force 

in  the  mufcle 

The  vis  injita  of  the  mufcle 

401.  The  meafure  of  the  mufcles 

fhortening  when  they  con- 
traft 

402.  Other  things  which  relate  to 

the  vis  injita 

403.  The  nervous  power  of  the  muf- 

cle 


404.  In  what  the  nervous  power  and 

vis  injita  differ 

405.  The  phenomena  in  the  motion 

of  the  mufcles  arifing  from  • 
the  nervous  power  and  vis 
inf  it  a 

406.  What  the  arteries  contribute 

to  the  motion  of  the  muf- 
cles 

407.  A refutation  of  the  caufes  by 

which  the  nerves  are  faid  to 
move  the  mufcles 

408.  That  the  nervous  fluid  feems 

to  ferve  in  the  place  of  a fti- 
mulus ; and  that  its  moving 
caufe  is  not  the  foul,  but  a 
law  derived  from  God 

409.  What  things  fhovv  that  in  the 

motion  arifing  from  the  vis 
infita,  the  foul  does  not  in- 
terfere 

410.  What  things  happen  to  the 

mufcles  obeying  the  will,  and 
to  thofe. which  are  governed 
by  a vis  infta 

41 1.  The  magnitude  and  lofs  of  the 

powers  which  the  mufcle* 
exert  in  their  contraftions 

412.  The  proportion  of  thefe  Ioffes 
313.  What  thofe  that  are  called  an- 

tagonifts  contribute  to  the 
motion  of  the  mufcles 
414.  Other  helps  to  this  motion 
416  The  co-operation  of  the  muf- 
cles 

417.  What  effefts  are  produced  by 

the  aAion  of  the  mufcles 

418.  The  relaxation  of  a ttretched 

mufcle 

What  becomes  of  the  fpirit  fent 
out  from  the  brain. 
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Chap.’ 
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Chap.  XIII.  TOUCH  or  FEELING. 


419.  What  feeling  is 

A confideration  of  the  order 

420.  T ouch  in  general 

421.  Touch  in  another  and  more 

proper  fenfe 

422.  The  true  Hein 

423.  The  granules  and  papillae  of 

the  llcin 

424.  The  epidermis 

425.  The  rete  Malpighlanum 

426.  Of  what  the  net-work  and  e- 

pidermis  are  made 

427.  The  glands  of  the  Ikin 

That  there  Is  another  fpring  of 
oily  liquor,  and  what  it  is 

428.  The  hairs 

429.  The  nails 

430.  That  the  fubcutane.ous  cellular 

texture  in  very  few  places  is 
free  of  fat 

What  purpofe  it  ferves  after  It 
has  received  the  fat 
That  the  f<in  and  Malpighian 
mucus,  where  they  fecm  per- 
forated, are  drawn  inward 
and  degenerate 

431.  The  reafon  of  feeling,  and  the 

qualities  which  are  known 
from  thence 

432.  The  Malpighian  mucus,  hairs 

and  nails,  what  purpofe  they 

Chap.  XIV. 

444.  That  tafte'Is  chiefly  exercifed 
by  the  tongue 
445'.  The  tongue  in  general 
Firft  kind  of  its  papillae 

446.  The  fungiform  papillae 
The  conical  ones 
Others  which  inteiwene 

447.  The  nerves  of  the  tongue 

448.  The  arferlous  and  nervous  villi 

which  run  betvveen  them 

449.  The  covering  of  the  tongue 


ferve 

433.  A vapour  perfpires  through  an 

infinite  number  of  little  ar- 
teries of  the  Ikin 

434.  The  ways  of  demonftrating  this 

exhalation 

435.  Sweat 

436.  The  elements  of  perfpiration 
Water 

The  odours  of  aliments 
The  eledtric  matter 

437.  Another  volatile  element  of 

perfpiration,  foinethir.g  of 
an  alkaline  nature 

438.  The  quantity  of  perfpiring  li- 

quid 

439.  Of  what  ufe  the  quantity  of 

perfpiring  liquid  is 
Wliat  things  augment  or  dimi- 
nifli  it,  and  what  follows  from 
thence 

440.  How  fwcat  benefits  or  hurts 

the  body 

441 . The  ufe  of  perfpiration 

442.  Inhalation,  by  what  arguments 

it  is  proved 

443.  How  it  Is  proved  that  both  the 

exhaling  and  inhaling  vef- 
ffcls  may  be  contradled  and- 
relaxed  by  the  power  of  the 
nerves. 

TASTE. 

450.  The  mufcles  of  the  tongue 
45  I.  The  veflels  of  the  tongue 
452.  The  manner  of  exercihng  the 
tafte 

Flavours,  and  their  caufe 
433.  What  things  contribute  to  the 
perception  of  taftes 

454.  That  the  fpirits  are  refumed 

either  into  the  papillae  or  the 
abforbing  villi  of  the  tongue 

455.  The  ufe  of  the  fenfe  of  tafte. 


Cnaf, 
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Chap.  XV. 

456.  The  life  of  fmell 

457.  That  fmell  is  exercifed  by  the 

help  of  the  membrane  of  the 
nollrils 

The  nerves  of  that  membrane 

458.  The  arteries,  membranes,  and 

veins  of  the  noftrils. 

459.  What  the  noftrils  are 
The  feptum  of  the  noftrils 

560.  The  uppermoft,  middle,  and 
loweft  ofla  fpongiofa 

461.  The  finufes  in  general,  what 

they  are 

The  frontal  finufes 

462.  The  ethmoidal  finufes 

The  finus  of  the  multiform 

Chap.  XVI.  The 

468.  The  reafon  of  the  difference 

between  the  organ  of  hear- 
ing and  that  of  the  other 
fenfes 

469.  The  lap  of  the  ear  and  its  parts 

470.  The  glandules  and  mufcles  of 

the  lap  of  the  ear 

471.  The  meatus  auditorlus 

472.  The  flcin  and  cuticle  of  the 

meatus 

The  glandules  for  feparating 
its  wax,  and.the  wax  itfelf 

473.  477.  Air,  according  to  the  na- 

tural philofophers 

474.  Tones 

475.  The  velocity  of  founds 
476-  Sympathetic  tremors 

The  ftrength  of  found 
Echo 

477.  How  found  rebounds  from  hard 

bodies 

The  reafonsof  the  increafe  and 
weaknefs  of  founds 

478.  The  colledtion  of  founds  in  the 

meatus  auditorlus 

479.  The  membrane  of  the  tympa- 

num 

That  the  founds  ftrike  upon  it 


Of  SMELL, 
bone 

463.  The  finus  of  the  maxillary  bone 

464.  The  mucus  of  the  noftrils 
The  finufes  abounding  in  mu- 
cus can  evacuate  It  in  anyfi.- 
tuation  of  the  body 

465.  The  nofe  and  its  mufcles 

466.  The  manner  of  excrcifing  the 

fenfe  of  fmell 

In  what  things  it  agrees  or 
difagrees  with  the  fenfe  of 
tafte 

467.  The  ftrength  of  odours 
The  parts  of  the  noftrils  which. 

primarily  belong  to  the  leufc 
of  fmelling. 

HEARING. 

after  their  ultimate  reflexion 
in  the  meatus  auditorius 

480.  The  tympanum 

48 1 . That  the  four  little  bones  which 

perform  the  office  of  hear- 
ing are  placed  in  the  tympa- 
num 

The  malleus 

482.  The  mufcles  of  the  malleus 
The  effedls  of  a ruptured  mem- 
brane of  the  tympanum 

483.  The  incus 

484.  The  ftapes  and  Its  mufcle 

485.  The  little  round  bone 

486.  The  various  canals  go  out  loF 

the  cavity  of  the  tympanum 
A certain  appendix  to  the  tym- 
panum, of  the  figure  of  a 
gnomon 

Small  cells  above  the  mamilla- 
ry procefs,  and  in  the  pro- 
cefs  itfelf 

487.  The  tube 

488.  That  two  other  paffages’  lead 
from  the  tympanum  into  the 
labyrinth 

The  oval  feneftra 
The  veftibul.um 


489.  The 
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489.  The  femicfrcular  canals 

490.  The  round  feneftra 
The  cochlea 

491.  The  veffcis  of  the  organ  ofhear- 

Jng 

492.  The  nerves  belonging  to  this 

organ  remain  to  be  defcri* 
bed 

The  fevcnth  pair  of  nerves,  and 
its  hard  portion 
The  nerves  of  the  lap  of  the 

Chap.  XVII. 

498.  The  difference  between  fight 

and  hearing 

That  the  organ  of  fight  is  ne^ 
ceffarily  compounded 

499.  The  eye-brow 

500.  The  palpebroe 
The  conj-uiiftiva 

The  nerves  and  arteries  of  the 
palpebrae 

501.  The  ta'rfys 

The  levator  winfcle  of  the  fu- 
perioi  palpebra 
The  orbicularis  palpebrarum 

502.  The  cilia 

505.  The  Meibomian  febaceous 
glands 

304.  The  tears  and  their  fouiitains 
505.  The  duft  of  the  lacrymal 
glands 

The  effects  of  the  contraAion 
of  the  orbicular  mufcle 

306.  What  becomes  of  the  tears 
The  caruncula  lacrymalis 
The  third  palpebra 

■ 'I'he  pundlum  lacrymale  ■ 

307.  The  duftus  lacrjmialis 
The  iaci  ym.al  fac 

. The  nafal  du£l 

308.  The  figure  of  the  eye 
The  orbit 

The  fat  poured  out  around  it 

309.  The  optic  nerve 
Its  progrefs 

510.  What  afterwards  becomes  of 
that  which  touches  tlie  eye 
5 1 1 The  fclerotica 


ear 

493.  The  foft  branch  oPthe  fevenlu 

pair  of  nerves 

494,  3.  Various  things  concerning 

the  feat  of  hearing 

496.  What  things  are  more  certainly 

underftood  concerning  this 
• matter 

497.  The  diftindfion  and  grateful- 

nefs  of  found. 


SIGHT. 

The  cornea 

312.  The  choroides 

The  Ruyfehian  lamina 
The  ciliary  circle 
The  pupil 
The  iris 
The  uvea 

The  membrane  coverffeg  the 
pupil  in  the  foetus 

313.  The  motion  of  the  iris 

314.  I he  ciliary  ligaments 
5 15. The  retina 

3 i 6.  The  humours  of  the  eye 
The  vitreous  humour 
317.  The  cryfialline  lens 
518.  The  aqueous  humour 
The  arches  of  tlie  eye 

319.  The  ftraight  mufeks  of  the 

eye 

320.  The  oblique  mufcles  of  the 

eye 

321.  322.  The  nerves  ^"^the  eye 

321.  The  ophthalmic  branch  of  the 

. fifth  pair 

322.  The  branches  of  the  third  pai> 

323.  The  motion  of  the  ciliary  pro- 

ceffes 

324.  327.  The  arteries  of  the  eye 

328.  The  veins  of  the  eye 

329.  Light  in  general 

530.  That  light  confius  of  ray^ 
fiiowing  different  colours 
33 1. The>  colours  proper  to  every 
body,  whence  they  come 
Opake  bodies  what 
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J32.  How  rcfraftion  happens,  and 
' ^whaWt  is 

When  rays  fall  on  a convex 
fpheric  body,  which  of  them 
are  refrafted^  and  which  re- 
^ .fledled 

The  focus  of  the  refradted 
ones 

534.  What  rays  falling  upon  tlje  cor-. 
■ nea  are  reflected,  or  being 
refradled  are  fuffocated  or 
come  to  the  lens 

535"  How  the  rays  are  refradled  in 
their  palTage  through  the 
cornea  and  aqueous  humour 
536.  How  they  are  refracled  by  the 
cryftalline  humour 
538.  How^5g,y  are  refrafied  by  the 
vitreous  humour, 'and  are  ab 
laft  collefted  upon  the  re- 
tina* 

.539.  WH?llier  objefts  are  rather 
painted  on  the  cboroides 
540,541.  Ho  w the  eye  is  thought 
to  accen  riodate  itfelf  to  the 
various.^ances  of  objedts 

Chap.  XVJJL  I NT 

556.  That  fenfation  then  happens 
when  a new  though.t  arifes 
in  the  mind  by  the  percuffion 
of  a nerve 

That  that  thought  is  not  the 
imag^j^f  the  objedl,  affefting 
the  nerve  ^ 

That  thence  an  arbitrary  con- 
nexion arifes  between  the 
changes  produced  in  ^the 
nerves  and  the  thoughts 
produced  In  the  mind  ' 
Why,  nptwithftanding  this, 
j ; what  we  perceive  of  this 
world  Is  not  falfe 

557*  What  things  are  joined  toge- 
ther while  we  think 
558.  That  the  changes  produced  by 
objedls  in  the  nerves  remain 
a long  time  in  their  origin 
Th>f*prefervation  and  order  of 
Vou  II, 


542.  But  that  nothing  of  this  kind 
happens 
543.1-Myopia 

544.  The  cure  of  this  diforder 

545.  Prefbyopia 

546  I’he  remedy  for  prefbyopia 

547.  That  a medhim  between  fliort 

and  long  iightednefs  is  bell 

548.  In  what  manner  .we  judge  of 

the  magnitude  of  objeAs 

549.  The  force  of  the  light  and  its 

■effeAs 

550.  How  ti}e  place  of  an  objeA  Is 

cflimated 
55!.  pittance 

552.  How  we  perceive  gibbous  ob- 

jects 

553.  In  what  manner  we  judge  of 

the  fituation  of  the  parts  of 
objeAs 

554.  That  the  images  of  objedls  re-.- 

main  for  a little  time,  evert 
after  the  objcAs  themfelves 
are  rem  d 

555.  Various  quetlicns  concerning 

viiion. 

ERNAL  SENSES, 
thefe  traces 

559.  Imargination,  what  It  is 

560.  Memory  • 

561.  At  what  times  of  life  the  me- 

mory and  imagination  Soir- 
rilh,  and  when  they  decay 

562.  Thought  and  attention 
Judgment  and  genius' 

The  fprings  of  error 

563.  Soundnefs  of  judgment,  on 

what  it  depends,  and  by  what 
it  is  weakened 

564.  What  ideas  modly  alFeA  the 

will 

565.  The  affcAions  of  the  mind  ^ 
ElFeAs  of  the  afFeAions  iif  the 

mind 

566.  The  caufes  of-thefe  effeAs 

567.  That  the  palSons  of  the  mind 

are  faithfully  exprelTed  in 
the  countenance 

. S Phyfiognomy 
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Phyficgnomy,  whence  it  arifes 

568.  Confent  of  parts,  whence  it 

arifes 

569.  That  the  nature  of  the  foul  is 

different  from  the  body- 

570.  That  the  foul,  however,  is  moft 

clofely  connedled  with  the 
body 

571.  That  we  have  no  occafion  to 

be  afhamed  of  our  igno- 
rance of  the  reafon  of  this 
connexion 

572.  By  what  arguments  chiefly 

thofe  are  perfuaded  who  feek 
for  the  origin  of  all  the  mo- 
tions and  actions  in  the  body 
from  the  foul 

573.  576.  Objeftions  againft  that 

opinion 

577.  Watching 
Sleep 

578.  Dreams 

That  with  thefe,  fome  volun- 


tary motions  are  fometimcs 
conjoined 

579.  What  actions  continue  to  be 
carried  on  during  fleep 
580  How  the  mechanical  caufe  of 
fleep  is  to  be  difcovered 
The  phenomena  of  watching 
and  fleep 

581.584.  What  things  contribute 
to  fleep,  and  what  produce 
it 

585.  The  proximate  caufe  of  fleep 

586.  587.  That  this  is  confirmed  by 

the  caufes  of  watching,  and 
what  thefe  caufes  are 

588.  That  the  feat  of  fleep  is  not  in 

the  ventricles  of  the  brain 
Why  the  vital  acf  ions  go  on  in 
the  time  of  fleep 

589.  The  effefls  of  fleep 

590.  Various  queftions  concerning 

the  nature  of  fleep. 


Chap.  XIX.  MANDUCATION,  SALIVA,  and  DEGLU- 
TITION. 


591.  That  moft  kinds  of  food  ftand 
in  need  of  manducatioh 
yqa.  That  therefore  moft  animals 
are  furniflred  with  teeth 
Their  ftrufture  in  general 

593.  That  mankind,  on  account  of 
* their  diverfity  of  food,  have 

different  kinds  of  teeth 
The  incilors 

594.  The  canine  teeth 

595.  The  grinders 

596.  That  the  teeth  are  fixed  in  the 

jaw-bones 

The  various  motions  and  arti- 
culation of  the  lower  jaw 

597.  The  levators  of  the  jaw 
The  pterygoideus  externus 

598.  How  the  jaw  is  depreffed 

599.  The  powers  of  the  levator  muf- 

cles 

The  mufcles  producing  a late- 
ral and  circular  motion  of 
the  jaw 


600.  The  cheeks 
The  lips 
The  mouth 

The  fituation  and  mobility  of 
the  tongue  in  the  mouth 

601.  The  liquor  poured  upon  the 

aliments  during  maftication 
Its  fountains 

That  the  dudlus  incifivus  is 
blind 

.602.  The  faliva 

603.  The  parotid  gland 

The  gland  called  the  acceffory 
one 

604.  The  maxillary  one 
The  fublingual  one 

605.  That  thefe,  when  compreffed, 

pour  out  their  liquor  during 
the  time  of  maftication 
Which  compreffion  only  pro- 
duces the  appetite 

606.  That  the  aliments  are  tritura- 

ted with  faliva  and  air  du- 
ring 
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ring  the  time  of , feed- 
ing 

That  thus  they  are  rendered 
fapid 

That  the  volatile  parts  arc  thus 
reforbed 

607.  The  motion  of  the  tongue  for 
revolving  the  aliment  from 
one  part  of  the  cavity  of  the 
mouth  to  another 

6s§.  That  the  tongue  is  directed  by  ' 
the  os  hyoides 

The  mufcles  depreffing  the  os 
hyoides 

609.  The  mufcles  railing  the  os  hy- 

oides 

610.  The  mufcles  of  the  cheeks  and 

lips 

6liiThe  aliment  being  chewed  is 
then  collefted  by  the  tongue^ ' 
and  protruded  towards  the 
fauces 

6)2.  How  the  food  Is  carried  from 
the  mouth  Into  the  fauces 
How  the  entry  into  the  larynx 
is  clofed 

613.  The  pharynx 

614.  The  mufcles  dilating  the  pha- 

rynx 

6 1 5.  How  we  take  care  that  no  food 

falls  into  the  larynx 


The  velum  of  the  palate 
The  uvula 

616.  How  the  return  of  the  aliment 

into  the  mouth  is  prevent- 
ed 

How  the  epiglottis  and  uvula 
are  erefted  after  they  have 
been  depreffed 

617.  The  powers  which  prefs  the  a- 

liments  downward  by  the 
pharynx 

The  adlion  of  the  arytenoid 
mufcles 

618.  The  mucus  of  the  pharynx, 

and  the  various  fprings  of 
it 

619.  The  tonlils 

The  mucus  of  them  exceeding- 
ly ropy 

That  the  neighbouring  paits 
are  full  of  mucous  organs 
The  more  fluid  mucus  of  the 
oefophagus 

The  veflels  of  the  tonfils,  pha- 
rynx, and  oefophagus 

619.  *The  oefophagus 

620.  The  paflage  of  the  aliment 

through  the  oefophagus 

62 1.  The  contraftion  of  the  upper 

orifice  of  the  ftomach 


Chap.  XX.  The  ACTION  of  the  STOMACH  ON  THE 
ALIMENTS. 


622.  The  fituation,  figure,  and  big- 

ncfs  of  the  ftomach 

623.  The  vifcera  in  the  neighbour- 

hood of  the  ftomach 

624.  The  external  membrane  of  the 

ftomach 

The  firft  cellular  coat 

625.  The  mufcular  coat  of  the  fto- 

mach 

The  ligaments  of  the  pylorus 

626.  Another  cellular  coat 

The  nervous  coat  of  the  fto- 
mach 

The  third  cellular  coat 
The  villous  coat 


The  valve  of  the  pylorus 
The  pores  of  the  villous  coat 

627.  The  arteries  of  the  ftomach 

628.  The  diftribution  of  the  arteries 

through  the  coats  of  the  fto- 
mach 

629.  The  veins  of  the  ftomach 

630.  The  nerves  of  the  ftoraa'ch 

631.  The  lymphatic  veflels  of  the 

ftomach 

632.  The  inorganic  pores  of  it 

633.  A mucus  anointing  the  villous 

membrane 

The  limpid  humour  which  the 
arteries  diftil 

S 2 • 634.  The 
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634.  The  prefTure  of  the  diaphragm 

and  mufcles  of  the  abdomen 
on  the  ilomach 

635.  The  neceflity  of  meat  and 

• drink 

636.  The  4>1  enomena  of  hunger 
637  New  chyle,  the  ufe  of  it 

638.  The  caufe  of  hunger 

639.  The  feat  of  tliirll 
How  it  is  excited 
How  quenched 

640.  The  pleafure  of.  taking  food 

641.  That  we  ought  to  inquire  why 

a diet  is  required  confifting 
of  two  kinds  of  aliments 

642.  Why  flcfli  is  required 

643.  Why  vegetables 

644.  Driide 

645.  Pickles  and  fauces 

646  Preparations  of  aliments 

647.  The  meafure  of  food 

Chap.  XXL  Thi 

655.  The  peritonteum  and  its  cir- 
cuit 

636.  That  the'  cellular  texture  pla- 
ced round  the  peritonaeum 
is  continued  into  the  cap- 
fules 

Its  communications  with  other 
parts 

657.  1 he  prcdudlions  and  ligaments 

of  the  pcritc'naeum 
'By  the  feparated  laminae  of  the 
peritoncEum  the  vifeera  are 
lurroundcd.  and  kept  firm 
and  dcf.  nded  in  motions  and 
cuncullicns  of  the  body 

658.  659.  The  ni.eliicolon 

660.  Tliat  tlie  mefocolon  and  me- 
fentery  are  liollow 
Ihe  fknder  purlts  of  the  me- 
focohm 

66 r.  The  nielentcrv 

662.  What  things  are  found  in  all 

parts  of  the  mefentery  and 
mefocolon 

663.  That  many  parts  come  under 

the  name  of  wientuvi 


648.  The  chajiges  which  happen  t* 

the  food  in  the  Ilomach 

649.  What  hinders  the  food  from 

degenerating  into  a full  aci- 
dity in  the  Ilomach 
That  there  is  no  kind  of  fer- 
ment here 

650.  The  periftaltic  motion  of  the 

Ilomach  driving  the  aliment 
into  the  infellines 

651.  The-  more  powerful  force  of 

the  diaphragm  and  abdomi- 
nal mufcles 

In  what  order  and  time  the 
aliments  go  out  of  the  fto- 
mach 

652.  What  portion  of  drink  in  the 

ilomach  is  abforbed  into  the 
veins 

653.  Vomiting 

654.  A confrderation  of  the  order. 

O M E N T U M. 

Their  nature  in  general 
A membrane  conting  from  the 
external  membrane  of  the 
colon,  and  h/frngjtfelf  in  the 
fiflure  of  the  liver 
The  natural  mouth,  and  com- 
mon gate  of  the  omenta 

664.  The  lefler  hepatico-gailrlc  o- 

mentum 

665.  The  anterior  lamina  of  the 

greater  gaftro-colic  omen- 
tum 

666.  1 he  pofterlor  lamina  of  the 

fame 

667  '!  he  omentum  coHcnm 

668.  That  it  is  common  both  to  the 

omentum  and  mefentery  to 
preferve  the  fat 
How  it  is  proved  that  this  fat 
is  received  into  the  veins 

669.  The  arteries  of  the  omenta 

670.  The  nerves  of  the  omenta 

671.  The  atteries  of  the  mefentery 

and  mefocolon 

. 672.  The  veins  of  the  omentum  and 
mefentery 

The 
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The  lymphatic  velTels  of  the  675.  The  water  reforbed  by  the 
omentum  veins  of  the  mcfentery,  what 

673.  Other  ufes  of  the  omentuni  fort  it  is.  and  what  it  con- 

674.  The  ufe  of  the  mefentery  tributes  to  the  bile. 


Chap.  XXII.  The  SPLEEN. 


676.  The  fubftance  of  the  fpleen 
Its  figure 

Connexion 

Its  fituation,  bulk,  and  num- 
ber 

677.  The  arteries  and  veins  of  the 

fpleen 

678.  The  lymphatic  veflels  of  the 

fpleen 


679.  Its  nerves 

680.  Its  internal  ftrufture 

The  furrounding  membrane 

681.  That  the  fphen  contains,  a 

great  deal  of  blood 
Its  nature 

682.  683.  The  ufe  of  the  fpleen 

684.  Conjeftures  concerning  it. 


Chap.  XXIII.  The 

685.  The  pancreatic  juice 

686.  The  fituation  and  figure  of  the 

pancreas 
Its  Itrufture 
Its  veflels 
Its  nerves 

687.  The  pancreatic  dudt 

688.  The  quantity  of  pancreatic  li- 

quor 

Chap.  XXIV. 


P A N C R_E  A S. 

The  powers  by  which  It  is  ex- 
pelled 

The  perpetuity  of  the  pan- 
creas is  an  argument  of  its 
utility 

Whence  the  elfervefcence  with 
the  bile  is  produced 
688.  *The  utility  of  the  pancreatic 
juice. 


The  liver,  GALL-BLADDER,  and 
BILE. 


689.  The  bulk  of  the  liver 

The  fituation  of  the  liver  by 
reafon  of  the  diaphragm 
The  ligaments  from  it 
Other  ligaments 
How  it  can  be  moved 
Its  common  membrane 

690.  How  the  iver  is  fituated  with 

refpeft  to  the  colon,  kid- 
neys. duodenum,  ftomach, 
and  pancreas 

691.  The  firape  of  the  liver 

692.  The  "furrows  of  the  liver 
Its  lobes 

693.  The  arteries  of  the  liver 

694.  The  umbilical  vein' 

The  duftus  venofua 


695.  The  large  trunks  of  the  vena 

portarum 

696.  The  gapfule  of  the  vena  porta- 

rum 

The  dlvlfions  of  the  branche.s 
That  tlidfe  branches  perpetu- 
ally accompany  the  hepatic 
artery 

The  proportion  of  the  branches 
of  the  vena  portarum  to  its 
trunk 

697.  The  branches  of  the  cava 
The  proportions  of  Its  branches 

to  thofe  of  the  vena  porta- 
rum 

The  trunk  of  the  vena  cava 
The  fmaller  veins  creeping 
S 3 over 


INDEX. 


270 


over  the  furface  of  the  li- 
ver 

6p8.  The  paflage  of  the  blood  thro’ 
the  vena  portarum 

699.  The  nerves  of  the  liver 

700.  The  lymphatic  veffels  of  the  li- 

ver 

^01.  3.  The  internal  ftru6ture  of  tbe 
liver 

704.  How  it  happens  that  the  bile 

is  not  fccreted  from  the  he- 
patic aitery,  but  from  tlie 
vena  portarum 

705.  How  the  fecreted  bile  is  driven 

into  the  biliary  ducts  and 
through  them 

706.  The  ftructure  of  the  biliary 

du£t 

Its  Irritability  and  fenfation 
,707.  The  dudtus  choledochus 

708.  I’he  dudtus  cyfticus 
The  gall-bladder 
Its  fituation 

709.  The  fhape  of  the  gall-bladder 
The  wrinkles  of  the  dudtus  cy- 
fticus 

7 I O.  The  coats  and  muciferous  pores 
of  the  gall-bladder 
The  exhalation  of  the  arteries 
into  the  bladder 
That  the  bile  exfudes  through 
inorganic  pores 

7 11.  That  in  man,  no  dudts  corne 

Chap.  XXV. 

718.  The  fmall  inteflines  in  general 
Their  divifion 

719.  The  duodenum 

That  in  it  chiefly  the  bile  and 
pancrearic  juice  are  mixed 
with  the  aliments 

720.  The  feat  of  the  remaining  part 

of  the  fmall  inteftines  in  ge-’ ' 
neral 

721.  27.  The  ftrudture  of  the  fmall 

inteftines 

721.  The  external  coat 
The  fiift  cellular  one 

722.  The  mufcular  coat 


from  the  liver  into  the  gall- 
bladder 

711.  *That  the  bile  flows  into  the 
inteftine  both  from  the  li- 
ver and  from  the  gall-blad- 
der 

That  all  the  bile  is  not  firfl 
conveyed  to  the  gall-blad- 
der 

The  quantity  of  bile 
How  often  the  bile  flows  into 
the  bladder 

That  the  bile  is  not  fecreted 
by  its  proper  velicle 
7 f 2.  The  return  of  vitiated  bile  into 
the  blood 

713.  Tlie  change  which  the  bile  un- 
dergoes in  the  cyftis 
That  It  rtturns  to  the  gall- 
bladder, when  there  is  no  ufe 
for  it  in  the  inteflines 
7J4  The  powers  which  exprefs  the 
bile  from  the  gall-bladder 

715.  The  qualities,  elements,  and 

offices  of  the  bile 

716.  Where  the  bile  goes  off 
That  it  fometimes  conies  into 

the  ftomach 

The  coagulation  and  ufe  of  tbe 
bile  in  the  foetus 

717.  Tbe  proper  ufe  of  the  liver  ii\ 

the  foetus 


723.  Anotlicr  cellular  coat 
The  nervous  coat 
The  third  cellular  coat 
The  villous  coat 

Its  folds 

724.  The  villi  of  the  inteftines 

725.  The  veficlcs  of  tbe  villi 

726.  The  larger  pores  of  the  villous 

coat  leading  to  the  mucous 
glands 

O ^ 

727.  The  lefler  pores^  llkevvife  depo- 

fiting  mucus 

728.  730.  The  arteries  of  the  fmall 

inteflines 


The  small  INTEST  I NFS. 


730.  The 


INDEX. 


730.  The  arteries  of  the  duodenum 

731.  The  veins  of  the  fmall  inte- 

llines 

How  it  is  proved  that  thefe  ab- 
forb  a thill  humour  from  the 
inteitines 

732.  Tlie  nerves  of  the  fmall  inte- 

llines 

733.  A liquid  flowing  from  the  ar- 

teries into  the  cavity  of  the 
inteftine 
Its  quantity 

Chap.  XXVI. 

739.  The  remains  of  the  food  after 

the  chyle  is  extradled 

740.  How  the  ileou  moves  itfelf  to- 

wards the  colon 
The  valve  of  the  colon 

741.  The  blind  extremity  of  the  co- 

lon 

The  appendix 

The  change  of  ftrudture  which 
happens  to  the  caecum  in  an 
adult  from  what  it  is  in  the 
foetus 

That  the  fetor  of  the  excrements 
begins  chiefly  there 

742.  The  lituation  and  connedhiojis 

of  the  Inteftinum  colon 

743.  The  itrudlure  of  the  colon  in 

general 
Its  ligaments 

744.  The  cells  of  the  colon 

The  wrinkles,  follicles,  and 
pores  of  its  villous  mem- 
brane 

745.  The  veffels  of  the  large  inte- 

ftine 

746.  The  divifion  of  the  veffels  to 

the  large  inteftines  . 

The  exhalation  and  reforptlon 
from  thefe 
The  hemorrhoids 

747.  The  lymphatic  veffels  of  the 

large  inteftine 
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The  ufes  cf  the  mucus  of  ll  e 
fmall  intcltmcs 

734,  5.  The  perlftakic  motion 

736.  The  changes  which  the  food 

undergoes  in  the  fmall  inte- 
ftines 

737.  The  office  of  the  fmall  inte- 

ftines in  general 

738.  The  principal  caufes  which 

change  the  aliments  in  the 
fmall  inteftines 


That  chyle  is  fometimes  obfer- 
ved  in  thefe 

748.  The  nerves  of  the  large  inte- 

ftine 

749.  The  feces  of  the  Inteftinum  co- 

lon 

The  periftaltic  and  antl-peri- 
ftaltic  motion  of  the  colon 
Flatus 

750.  How  the  ileon  is  fhut  up 
The  paffage  of  the  feces  thro’ 

the  colon 

751.  The  lituation  and  duft  of  the 

redtum 

752.  The  external  and  mufcular  coat 

of  the  redtum 

753.  The  internal  fphindter  of  the 

anus 

The  villous  coat  of  the  redlum 
Its  folds,  and  mucous  glan- 
dules 

The  febaceous  glandules  of  the 
anus 

754.  The  external  fphindler  of  the 

anus,  and  its  adfion 
How  the  anus  is  naturally  con- 
tradled 

755.  The  levator  mufcles  of  the  a- 
. nus 

756.  The  excretion  of  the  feces 

757.  The  feces  themfelves. 
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Chap. 
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Chap.  XXVII.  The  CHYLIFEROUS  VESSELS. 


758.  Tlie  nature  of  the  chyle. 

759.  The  abforption  of  the  chyle, 

and  its  paffage  through  the 
laifeal  veflels 

In  what  animals  ladleal  veflels 
are  found 

How  they  are  difpofed  in  the 
diiferent  inteftines 

760.  The  valves  of  the  ladlcals 
The  caufes  of  the  chyle’s  mo- 
tion through  the  coats  of 
the  intelllnes 

761.  The  glands  of  the  mefentery 
That  the  chyle  goes  from  the 

inteftines  to  thefe  glands 

762.  Wliat  happens  to  the  chyle  in 

the  glands  of  the  mefen- 
tery 

763.  The  paflage  of  the  lacteals 

from  the  raefenteric  glands 
to  the  receptacle  of  the 
chyle 


764.  How  the  paflage  into  the  re- 

ceptacle of  the  chyle  is  de- 
monftrated 

765,  6.  The  tlibracic  duct 

767.  That  the  chyle  comes  into  the 
blood  through  the  thoracic 
duel 

568.  The  caufe  of  the  motion  of  the 
chyle  in  general 

769.  The  change  of  the  chyle -du- 

ring its  circulation  with  the 
blood 

That  in  the  inteftines  there  are 
not  lafteal  and  lymphatic 
veflels  of  different  kinds 

770.  That  the  lymphatic  veflels  ab- 

forb  water  after  the  time  of 
digeftion  is  expired 
That  the  thoracic  duel  brings 
back  the  lymphof  the  whole 
body. 


Chap.  XXVIII.  The  KIDNEYS,  BLADDER,  and  URINE. 


771.  That  a part  of  the  water 

brought  into  the  blood  by 
the  chyle  is  ftrained  through 
the  kidneys 

772.  The  fuuation  and  connexion 

of  the  kidneys 
Their  figure 
External  membrane 
Their  fat 
Ligaments 

773.  The  arteries  of  the  kidneys 

774.  The  veins  of  the  kidneys 
The  quick  paffage  of  the  blood 

from  the  arteries  into  the 
veins 

The  veins  of  the  renal  fat- 

775.  The  lymphatic  veins  of  the 

kidneys 

776.  The  nerves  of  the  kidneys 

777.  'fhe  renal  capfule 

778.80.  The  internal  ftrudlure  of 
the  kidney 


778.  The  ftrudlure  of  the  cortical 

part 

The  uriniferous  veflels 
The  glandules 

779.  The  papillse  of  the  kidneys 

780.  The  Infundibula,  or  funnels 
The  pelvis 

781-  The  fecretion  of  the  urine 
"^I'lie  quantity  of  the  urine 

782.  The  elements  of  the  urine 

783.  How  the  ureter  moves  the  u- 

rine  forward 
The  ureter  itfelf 

784.  How  it  is  proved  that  the  urine 

is  leparated  in  the  kidneys, 
and  defeends  by  the  ureter 
into  the  bladder 

785.  That  the  urine  cannot  defeend 

bv  other  paffages 

7 86.  The  fituation  of  the  urinary 

bladder 


I N D E X. 


^87.  The  figure  and  magnitude  of 
the  bladder 

788.  The  fir  ft  cellular  coat  of  the 

bladder 

Its  longitudinal  mufcular  fi- 
bres 

789.  Its  other  mufcular  fibres 

790.  The  contraftile  power  of  the 

bladder 

791.  The  fecond  cellular  coat  of  the 

bladder. 

The  nervous  coat 
The  inneimoll  coat  of  the 
bladder 

The  mucus  of  the  bladder, 
and  its  fprings 

792.  The  veftels  and  nerves  of  the 

bladder 

The'lymphatics 

793.  That  the  bladder  tranfmits 

and  abforbs  water  through 
its  inorganic  pores 

794.  That  the  urine  flows  through 

Chap.  XXIX.  The 

806.  The  reafon  of  the  fituation  of 

the  genital  parts 

807.  A confideration  of  the  order 
The  various  fituation  of  the 

tefticles 

S08.  The  ferotum 
The  davtos 

809.  The  cellular  texture  of  the 

ferotum 
The  cremafter 

810.  The  vaginal  coat  of  the  tefti- 

cle 

The  tunica  albuginea 

81 1.  The  figure  and  fituation  of  the 

epidydimis 

812.  The  fpermatic  artery, 

The  abdominal  ring 

The  paflage  of  the  fpermatic 
cords  from  thence  to  the 
tefticle 

The  fmall  arteries  to  the  coats 
of  the  tefticle 

Sr3.  The  diftribution  of  the  fmall 
arteries  through  the  tefticle 
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the  ureter  into  the  bladder. 
That  it  remains  there 

The  caufes  retaining  the  u- 
urine 

795.  How  the  urine  is  expelled 

796.  That  various  noxious  matters 

are  thrown  off  by  the  urine 
The  confequences  of  a reten- 
tion or  fuppreflion  of  urine 

797.  ' lie  urethra  in  general 

798.  The  parts  receiving  and  fup- 

porting  the  urethra 
The  various  capacity  and  fi- 
gure of  the  urethra 

799.  802.  The  mufcles  gover- 

ning the  urethra- 

803.  That  the  pyramidal  mufcle  ha* 

no  effeit  in  drawing  the 
bladder  downward 

804.  The  mucus  of  the  urethra,  and 

its  vai  ious  fprings 

805.  The  ftone  in  the  urinary  blad- 

der. 

MALE  GENITALS. 

That  the  arteries  have  no  ana- 
ftomofes  with  the  fpermatic 
vein 

The  motion  and  quantity  of 
the  blood  in  the  tefticle 

814.  The  fpermatic  vein 

815.  The  veffels  of  the  external  co- 

verings of  the  tefticle 
8 1 6-  The  nerves  of  the  tefticle. 

817.  The  lymphatic  veftels  of  the 

tefticle 

818.  The  internal  ftrufture  of  the 

tefticle 

819.  The  ftrufture  and  wandering 

veffel  of  the  epidydimis 

820.  The  motion  of  the  feed 
82  I.  The  vas  deferens 

822.  The  veficula  femlnalis 

823.  The  femen 

824.  The  animalcules  of  the  femen 

825.  How  thefe  come  to  be  in  the 

femen 

826.  Whence  the  feed  comes 

Of 
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Of  what  humours  it  is  compo- 
fed 

What  is  generated  in  the  te- 
' . fticles  IS  only  prolific 

How  long  the  femen  is  pre- 
ferved  in  the  vcffek 

Szy.  That  a part  of  the  femen  is 
abforhed,  and  it  cffefls 
How  the  'emen  is  retained  in 
the  ve  fds 

828.  Thv  quantity  of  femen 
That  the  femen  comes  from 

the  tefticlc  into  the  fcminal 
veffels 

829.  The  pi  ollate  gland 
Its  liquor 

829.  ^ 1 he  three  dilatations  of  the 
urcthia;  its  various  diiec- 
tion  ; its  coats 

\Qr,iitted  by  vitjiakc  in  its  prcper 
place  3 

“ 829.  The  urethra,  though  in  ge- 
“ neral  of  a cylindiic  figure, 
“ is  yet  dilatcddnto  three 
“ pretty  large  cavities,  d he 
“ The  firll  is  in  the  pioftate, 
“ about  the  feat  of  the  ca- 
put  gallinaginis ; the  o- 
“ ther  is  in  the  bulb  ; and 
“ the  third  in  the  beginning 
“ of  the  glans.  Its  dudt  is 
“ generally  horizontal  at 
“ firll ; it  then  afcends  a- 
“ long  the  offa  pubis  ; and, 
“ lallly,  in  man  it  is  pendu- 
“ lous,  except  during  the 
time  of  venei'y.  It  iscon- 


“ tinued  from  the  nervous 
“ coat  of  the  bladder,  and 
“ is  covered  inwardly  with 
“ a very  fmooth  cuticle, 
“ between  which  and  the 
“ nervous  coat  is  interpo- 
“ fed  a cellular  texture.” 

830.  The  cavernous  bodies  of  the 

urethra 

831.  How  it  is  proved  that  the 

blood  is  poured  into  this 
body 

832.  The  cavernous  bodies  of  the 

penis 

833.  The  teguments  of  the  penis 
The  prepuce 

The  odoriferous  glands 
The  lulpenfory  ligament 

834.  he  ulc  of  the  penis 

835.  • he  ereftion  of  the  penis 
Its  exciting  caufes  ■ 

836. 1'he  arteries  of  the  genital 
parts 

837.  The  veins  of  the  fame  parts 

838.  The  lymphatic  velTels  of  the 

penis 

The  nerves  of  the  genital 
parts 

839.  The  immediate  caufc  of  the  e- 

rctllon  of  the  penis 

840.  The  expulfion  of  the  femen 

into  the  urethra 

841.  Its  expulfion  from  the  ure- 

thra 

That  this  adllon  is  moft  vio- 
lent, and  next  to  a convul- 
fion. 


Cha'p.  XXX.  The  VIRGIN  WOMB. 


842.  The  fituatlon  of  the  uterus  in 

the  pelvis 

How  the  uterus  is  tied  to  the 
peritoneum 
The  broad  ligaments 

843.  The  body,  neck,  and  internal 

mouth  of  the  uterus 

844.  The  tubes  of  the  uterus 

845.  The  ovaries 

846.  The  eggs  in  the  ovaries 

4 


847.  The  round  ligament  of  the  u- 

terus 

848.  The  arteries  of  the  uterus 
S49.  Its  veins 

850.  The  internal  veffels  of  the  ute- 

rus 

85 1.  The  lymphatic  veffels  of  the 
, uterus 

852.  The  uterine  nerves 

853. 
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§5 3.  The  age  at  which  the  menfes 
begin  to  flow 

854.  The  phenomena  of  the  menfes 
The  duration  of  the  flux 
The  periods  at  which  they  re- 
turn 

855.  That  the  menflrual  blood  flows 

from  the  veffels  of  the  ute- 
rus itfelf 

The  nature  of  the  menftrual 
blood 

That  the  uterus  being obftruft- 
ed,  the  blood  flows  out  thro’ 
the  vagina,  and  through  o- 
other  parts 

856.  Whether  the  moon  ferments, 

or  the  venereal  defire,  are 
the  caufes  of  the  menfes 

857.  The  female  body  in  general 
The  pelvis  and  its  veflels,  in  as 

far  as  they  differ  from  the 
fabric  of  the  fimilar  parts  in 
a man 

How  the  paflTage  of  the  blood 
, through  the  uterus  is  thence 
affefled 

859.  The  inferior  limbs,  pelvis,  and 
uterus  of  afemale  child  new- 
ly born 

How  the  ftrufture  of  thefe  is 


changed  in  the  adult 

The  effedls  of  thefe  changes 
860.  That  a plethora  is  generated 
in  both  fexes  when  the 
growth  of  the  body  ceafes 

That  this,  in  males,  goes  off  by 
the  noftrils 

That  in  women  it  finds  an  ea- 
fier  paflage  by  the  uterine 
veflels 

That  there  are  other  effedls  of 
this  determination  of  the 
blood 

How  the  quantity  of  the  men- 
fes is  increafed  or  diminiflr- 
ed 

8fii.  The  quantity  of  the  blood  fent 
out 

The  remiflion  and  return  of  the 
period 

Why  the  period  is  commonly 
. ■ fixed  to  a month 

Why  the  menfes  ceafe  to  flow 
altogether 

Why  brute  animals  have  no 
menfes  j 

Why  men  want  them 

862.  Why  the  breafts  fwell  out  at 
the  fame  time 


Chap.  XXXI.  CONCEPTION. 


863.  The  difficulty  of  treating  this 

fubjeft  propeidy 
The  order  of  treating  it 

864.  The  moft  fimple  animals  which 

have  no  fexes 

How  thej^  produce  their  young 
ones 

867.  Oviparous  animals  of  one  fex 
866,  7.  Animals  of  two  fexes  joined 

in  one 

866.  What  animals  Impregnate 
themfelves 

,867.  Animals  of  this  kind  which 
ftand  in  need  of  one  ano- 
ther’s affiftance 

868.  Animals  with  two  fexes  divi- 

ded 


869.  Confequences  which  follow 

from  what  has  been  faid 
concerning  the  origin  and 
fexes  of  animals 

870.  Caufes  of  the  defire  of  venery 

871.  The  vagina,  and  its  fituatlon 
The  hymen 

The  carunculte  myrtiformef 

872.  The  ftrudlure  of  the  vagina 

873.  The  nymphae 
The  clitoris 

874.  The  conftrlflor  mufcle  of  the 

mouth  of  the  vagina 

875.  Coition 

What  happens  to  women  du- 
ring the  time  of  coition 

876. 
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876.  The  fprings  of  the  mucons  li- 
quor thrown  out  ia  coition 
That  the  tubes  in  coition  are 
ereiled,  and  moved  towards 
the  ovarium 

877,8.  Wliat  changes  take  place  in 
the  ovarium  at  that  time 
The  corpus  luteum 
878.  How  it  is  proved  that  the  tube 
prefles  out  the  egg,  abforbs 
it,  and  carries  it  towards  the 
uterus 

879*  The  feelings  of  the  future  mo- 
ther while  chefe  things  are 
performed 

How  it  is  proved  that  concep- 
tion takes  place  in  the  ova- 
rium 

880.  Why  the  uterus  is  thought  to 

be  (hut  after  conception 
Whence  the  complaints  after 
conception  arife 

88 1.  The  original  ftamlna  of  the 

new  animal,  whether  they' 
are  from  both  parents,  and 
the  mixture  of  feeds  coming 
from  all  parts  of  the  body 

882.  Whether  they  are  only  from 

the  male  and  feminal  worms 

883.  Whether  the  foetus  does  not 

proceed  rather  from  the 
mother 

884.  Hypothefes concerning  the  for- 
, niation  of  the  new  animal 

8S5.  What  can  be  more  certainly 
known  concerning  this  mat- 
ter 

886.  The  ftate  of  the  embryo  before 

conception 

How  it  is  changed  by  the  male 
femcn 

887.  Objtftions  from  moles,  of  no 
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